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Decision in Pan-Electric Case. 

(Special Despatch to ELEcTRICcAL REVIEW.) 
Wasuineton, D. C., April 21.—The de- 
cision of District Supreme Court in Pan- 
Electric case requires Garland and his 
ssociates to restore to Rogers all his pat- 
ents, except those relating to telegrapby and 
telephony. The affairs of the Pan-Electric 
lelegraph and Telephone Company not 

nvolved in this case. Gro. C. MAYNARD. 





Keyboard Punch of Hollerith’s Electric 
Tabulating System. 

In our issue of January 26th, 1889, we de- 
scribed at some length the apparatus used by 
Mr. Herman Hollerith in his ‘‘ Electric 
labulating System.” Since then, this sys- 
em has been put to an elaborate series of 
tests by a commission appointed by the 


Superintendent of Census, and as a result of 
these tests, the system will be used in com- 
piling the population statistics of the next 
census. As a card must be punched for each 
individual reported, it is apparent that about 
65,000,000 such cards will need’ to be 
punched. ‘This, of course, involves a con- 
iderable amount of labor, and for the pur- 
ose of facilitating this, the keyboard punch, 
which we illustrate herewith, has been de- 
ised. 

This punch consists essentially of a base 
ipon which is mounted a frame or cardholder 
n which the cards can be readily placed. In 
front of this cardholder is a celluloid key- 
board with a number of holes, each of which 
s lettered and numbered according to a 
pre-arranged scheme. At the back of the 
base is a swivel in which a swinging arm is 
held so that it can be swung from right to 
left and backward and forward. Mounted 
in this swinging arm is a die and punch, 
which latter is secured to a lever pivoted 
) the swinging arm, as shown, and extend- 

ing over the celluloid keyboard, at which 
end it is provided with a pin, adapted to 
enter the holes in the celluloid keyboard, 
ind a knob or handle, so that by depressing 
the knob a_ hole is punched in the corre- 
sponding position in the card. The holes in 
this keyboard are laid out in such curves, 
that by moving the pointer or handle along 
them, the punch will move in straight lines 
parallel with the edges of the card. 

The lettering and numbering on the key- 
board is arranged in groups by heavy lines, 
in same manner as was formerly printed on 
the cards, as illustrated in our article above 
referred to. 

The cards used for the purpose of tran- 
scribing the individual records of the census 
will be made of thin manilla stock, 314 inches 
wide and 65g inches long. They will be 
perfectly blank except a printed number, 
which serves to identify the given card, if 
necessary. Besides this number, the cards 
will be provided with a number of holes 
punched by means of these keyboard 
punches. These punch marks will designate 
the race, whether white, black, mulatto, 
quadroon, octoroon, Chinese, Japanese or 
Indian ; the sex, the age, the conjugal con- 
dition, in case of females, whether a mother, 
and if so, how many children, and how 
many of these living; the place of birth ; 
the place of birth of father; the place of 
birth of mother ; if foreign born, the num- 
ber of years in the United States; whether 
naturalized or not ; the profession, trade or 
occupation ; the number of months unem- 
ployed during the census year ; whether the 
person attended school or not during the 
census yeat; whether able to read; able to 
write ; able to speak English, if not, what 
language spoken; whether suffering from 
acute or chronic disease; whether defective 
in mind, sight, hearing or s ; or 


whether maimed, crippled or deformed ; 
whether a prisoner, convict, homeless child 
or pauper ; and, finally, whether a soldier, 
sailor or marine during the civil war, or 
widow of such person. 





These inquiries are made in accordance 
with the requirements of the Act of Con- 
gress, and must be compiled in various 
combinations. This will be done by means 
of the electric tabulating and sorting ma- 
chine which we described and illustrated 


last year. 
—_————_>o— 


Vitiation of Air by Different 
Illuminants. 

The following table is taken from Modern 
Light and Heat and shows the consumption 
of oxygen and air, and the production of 
carbon dioxide and heat under similar cir- 
cumstances for the series of 11 illuminants. 
The very important sanitary advantages 
possessed by the electric light are strikingly 
exhibited by the comparisons shown in the 
table: 
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Cannel Gas......... 3.30| 16.50) 2.01/217.50} 198.0 
Common Gas....... -45| 17.25) 3.21/348.25) 278.6 
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service wires in the street, from a dynamo in 
the building, or from a storage battery. In 
case a building is supplied with incandescent 
electric lights, it is only necessary to remove 
one of the lamps from its socket and substi- 
tute for ita plug, with which the wires to 
the fan motor are connected. 

They are almost noiseless, giving forth a 
soothing, buzzing sound, which is rather 
agreeable than otherwise, and reminds one 
of the lazy droning of bees on a hot day. 
In large apartments or a house, two or 
more small fan motors may be used, or the 
same result may be obtained by using a 
motor of somewhat larger size with an 18 
inch fan. All manufacturers make these 
motors to run from arc circuits as well as 
from incandescent circuits. Larger sized 
motors are built in connection with blowers 
and exhaust fans designed to ventilate en- 
gine and boiler rooms. 

These fan outfits are an especial comfort 
to the man who is confined to a desk, as 
they are easily moved about and can be 
used right on the desk. When placed on a 
shelf, near the ceiling, an agreeable current 
of air may be kept up throughout the room. 
The average cost of the smaller sizes ought 
not to exceed $40 set up ready for business. 

———+ = o ___ 


“Good Morse.” 

The Review has received a number of 
inquiries as to ‘‘ What is good ‘Morse’?” 
Mr. Fred. Catlin, a recognized authority on 
technical telegraph matters, was asked the 
question, and his reply is as follows : 

‘** Morse,’” said Mr. Catlin to a Review 
representative, ‘‘is the term applied to the 





KEYBOARD AND PuncH—HOLLERITH ELECTRIC TABULATING SysTEM. 
The Electric Fan. 


With the approach of warm weather, we 
take our thin clothing out of the cedar chest, 
where it has lain all winter, secure from the 
ravages of the moth, look over iast year’s 
ice bill, and go through various other pre- 
liminaries preparatory to the summer cam- 
paign. And yet, how comparatively few 
there are who know how cooling comfort 
may be obtained for a trifling expense, even 
during the torridest days. By the aid of an 
electric fan outfit, a whole office may be 
kept at a delightful temperature, day and 
night, if necessary. These little machines 
consist of an electric motor with a fan, 
shaped like a propellor, attached to one end 
of the armature. The fans on the ordinary 
sizes are about a foot in diameter, and the 
whole apparatus occupies less than a cubic 
foot of space. 

Their operation is entirely unattended by 
danger, and the powér required to drive 
them is about equivaleht to that needed for 
one incandescent lamp, the cost for current 
being approximately the same. The only 


pre-requisite to their use is that an electric 
current shall be available, either from the 








quality of the work done by an operator in 
transmitting a message. Of course, every 
operator sends ‘ Morse,’ either good, bad or 
indifferent.” 

‘* What are the distinguishing characteris- 
tics of good ‘ Morse’?” 

‘*When the dots, dashes and spaces used 
in the Morse alphabet are of the proper 
size, perfectly discernible and easily read, 
we say an operator sends good ‘ Morse.’ If 
the message is received on a sounder, the ear 
is depended upon to judge the quality of 
the ‘Morse,’ but if the message is received 
on the tape of a ticker, the quality may be 
observed by the appearance of the printed 
slip.” 

——__e2e —— 

The catalogue of the Massachusetts Insti- 
tute of Technology has been received. ‘The 
corps of instructors has been materially in- 
creased, and a rapid growth in the number 
of students is noted. There are 909 names 
in the catalogue, counting regular and special 
attendants. The course in electrical en- 
gineering at this college is so well and favor- 
ably regarded, that it needs no testimonial 
from us. Professor Charles R. Cross is at 
the head of this department, and this is a 
guarantee of the thoroughness of instruction. 





BOOK NOTICES. 


‘‘Almanack-annuaire de 1’Electricité et de 
l’Electro-chimie,” has been received from 
the publishers Firmin Leclerc, 72 Rue Louis- 
Blanc, Paris. This is the sixth year of its 
appearance and it isa valuable volume for 
American firms doing business in France, 
Belgium and Switzerland. 


‘*Spon’s Engineers’ Tables” is a little 
booklet, just the size for your vest pocket. 
It is by J. T. Hurst, and is in the tenth 
edition. It is a splendid reference book for 
all the every-day questions which concern 
an engineer. Many minutes of time may be 
saved by consulting this little work. 


‘Practical Electrical Notes and Defini- 
tions,” By W. Perren Maycock, is published 
by the same firm. This isa book for the 
practical man and the student, containing 
simple and concise definitions of electro- 
technical terms. In addition, are the rules 
and regulations to be observed in electrical 
installation work, as issued by the Institu- 
tion of Electrical Engineers, and the Phoenix 
Fire office. 


A verbatim report of the Eighth Annual 
Meeting of the American Street Railway 
Association has been received. This pam- 
phlet gives a full account of the business 
transacted at the meeting held in St. Paul, 
last October. The frontispiece is a steel 
engraving of Mr. George B. Kerper, of Cin- 
cinnati, the president of the Association. 
The next meeting will be held in Buffalo, 
N. Y., on October 15, 1890. 


’ 


**Practical Electrics” is the title of a 
handy little volume on every-day electrical 
matters. lt is a book of 135 pages, well 
printed and serviceably bound. The work 
is addressed more especially to the large 
class of scientific amateurs who dabble in 
electrical matters. It is full of suggestions 
and forms a convenient reference book for 
those who have electric bells, telephones, or 
electric lights in their houses. Published 
by E. & F. N. Spon, 12 Cortlandt street, 
New York. 


‘* Electrical Engineering,” by Slingo and 
Brooker. This is a valuable work published 
by Longmans, Green & Co., London and 
New York. It is a book written especially 
for electric light men and students, embrac- 
ing the branches prescribed by the city of 
London and the Guilds Technical Institute. 
Both the authors are well-known English 
electrical engineers, and both are professors 
at the Telegraphists’ School of Science. The 
book contains about 600 pages illustrated 
with more than 300 engravings. 


“J. A. Berly’s Universal Electrical 
Directory, for 1890,” has been received 
from the publishers, William Dawson & 
Sons, London. This is the ninth year 
of its publication, and a marked im- 
provement is to be noted with each suc- 
cessive appearance. The present volume 
contains about 100 more pages than the last 
book, all of which is new matter. All the 
American, British and Colonial branches of 
the electrical industry are thoroughly repre- 
sented. It is a valuable universal directory. 


The very latest is a game of chess by 
telephone. 
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The Electrical Section of the Census.— 
_ Progress of the Work. 


To Toe Eprror oF Evecrrica. REVIEW: 


The following schedules have been com- 
pleted, and a copy is now ready for the 
printer : 

LIST OF SCHEDULES. 

1. Manufacturers of electrical apparatus, 
instruments and supplies. 

2. Electriclight and power central stations. 

8. Fires caused by electric currents. In- 
formation to be obtained from electric central 
station companies. 

4. Fatal casualties occurring on electric 
currents. Information to be obtained from 
electric central station companies. 

5. Fires caused by electric currents. Spe- 
cial investigation in cities of 10,000 popula- 
tion and over. 

6. Fatal casualties occurring on electric 
currents. Special investigation in cities of 
10,000 population and over. 

7. Isolated electric lighting and power 
plants. 

8. Educational institutions. Electrical en- 
gineering courses. 

The schedule for central station companies 
required infinitely more work for its prepa- 
ration than any other. While in preparation 
it was shown to a large number of managers 
of centra! station companies and others, and 
full benefit has been taken of every sugges- 
tion offered. Every possible effort has been 
made to render it full, plain, complete and 
practical. The range of inquiries in the 
complete schedule necessarily covers all 
apparatus and service that a central station 
company may have in use or render. 


THE ELECTRICAL SUBDIVISIONS OF THE 
SCHEDULE. 


1. Underground conduits. 
2. Underground conductors. 
3. Aerial conductors. 

. Incandescent lamps. 

. Arc lamps. 

. Converters. 

. Accumulators. 

. Meters. 

9. Stationary Motors. 

10. Current supplied to motor cars. 

To avoid sending a company inquiries 
that do not pertain to its business, the 
schedule will be printed in sections. To 
ascertain what sections to send to each com- 
pany, the following inquiries are being sent 
out to be answered at once : 

1. Do you own or operate underground 
conduits ? 

2. Do you operate incandescent lamps ? 

3. Do you operate arc lamps ? 

4. Do you operate a converter system ? 

5. Do you operate an accumulator system ? 

6. Do you operate stationary electric 
motors ? 

7. Do you operate or supply current to 
electric motor cars ? 

8. Are you making, or do you contem- 
plate making, additions to your plant during 
the year 1890? If so, please state of what 
the additions will consist, and give the total 
amount of estimated cost. 

The last question is intended to make 
** the pigs stand still until they arecounted.” 
—See editorial note, ELECTRICAL REVIEW, 
Jan. 11, 1890. 

The returns from the preliminary schedules 
sent outin February and March are quite 
satisfactory. An official directory of electric 
central station companies is now being com- 
piled from these schedules and all other 
sources of information at command. If 
any company has failed to return the pre- 
liminary schedule, it will oblige the office 
greatly by doing so at once. In case a com- 
pany has failed to receive this schedule, one 
will be forwarded at once if it will kindly 
give notice of the fact. All companies are 
earnestly requested to notice carefully the 
way their names are written on all papers 
addressed to them, and to make needed cor- 
rectionsin their replies. With such assist- 
ance, and due diligence in the office, a 
creditable degree of correctness may be 
attained. 

The schedules that have been prepared 
outline only a portion of the work. To sub- 
divide the inquiries for manufacturers, 
directories are being compiled, classified as 
follows: 

DIRECTORIES OF MANUFACTURERS. 

1. Dynamos. 

2. Motors. 

3. Incandescent lamps. 

4. Arc lamps. 

5. Carbons. 

6. Insulated conductors for electric cur- 
rents, 


o> 


ao 
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7. Conduits. 
8. Primary cells. 
9. Accumulator cells. 

10. Electric meters. 

11. Electric clocks. 

12. Electric welding apparatus. 

18. Electroplating machines. 

14. Electric fire alarms. 

15. Electric burglar alarms. 

16. Electrical apparatus for use in medi- 
cine and surgery. 

17. Electrical instruments. 

Extended as this list is, it requires many 
additions to make it complete. 

A letter has been addressed to each manu- 
facturer, requesting him to assist in furnish- 
ing information for a chapter in the Census 
Report, on the ‘‘ Manufacture and Uses” of 


The day is not distant when the economic 
value of applied electricity will be known to 
exceed that of the output of all mines of 
gold and silver; its ministration to health 
to be more potent than ull other remedies ; 
and when all peoples will be made neighbors 
and friends by its matchless power to convey 
intelligence and persons. When that day 
comes, he who attempts to cast odium upon 
any form of the apparatus through which 
electricity manifests its helpful power, or 
seeks to block its progressive development 
by raising false danger signals, will be 
known and shunned as an enemy to public 
welfare. ALLEN R. FOOTE, 

Special Agent. 

Washington, D. C., April 14. 




















Fic. 1.—SipE View anv Section or U. 8. ALuminium Co.’s Dynamo aT Boonton, N. J. 
(See ‘‘ Some Large Dynamos.”) 


the special apparatus named. This letter 
solicits : 

1st. A list of all manufacturers of the 
apparatus. 

2d. A list of the addressesof all users of 
the apparatus, when this is practicable, to- 
gether with a statement of the purposes for 
which it is being used. 

8d. A full description of any novel or 
special use being made of the apparatus. 

4th. Suggestions of pertinent inquiries for 
a schedule to be sent to manufacturers and 
also for a schedule to be sent to users of the 


apparatus when desirable, for the purpose | 


of obtaining information considered to be 
important. 


It is very clear that this invitation affords | 


The New Insurance Company. 
The Electric Mutual Insurance Company, 
| whose prospectus appeared in a recent issue 
| of the ELEcTRICAL REVIEW, will be ready 
| toissue policies May 1. It is reported au- 
| thentically that the company has upward of 
| $2,000,000 insurance already pledged. The 
| high standing and wide-spread popularity of 
| the promoters of the new enterprise ensures 
| its success. Offices have been established at 
| No. 85 Water street, Boston, Mass. 


a 
That Niagara Power Company. 
| ‘English capitalists are at the point of 


manufacturers an opportunity to furnish in- | taking out a mortgage on the water power 
formation, the publication of which wil] Le | of the Canadian Niagara Falls. An emi- 











Some Large Dynamos. 

The United States Aluminium Company 
is the American company which operates 
under the patents of P. L. E. Herault for 
the manufacture of aluminium and its alloys, 
A small experimental station at Boonton, 
N. J., is now being worked, but in a short 
time a larger plant will be built at a place 
not yet decided upon. 

The invention of Mr. Herault relates to 
the reduction of aluminium, silicon and 
other metals, from their refractory oxides, 
and to simultaneously alloying them with 
any and all other metals which do not 
volatilize under their melting points; such 
as gold, silver, nickel, tin, copper, iron. 
Its greatest commercial application at 
present is the alloying of aluminium with 
copper and iron. It is also possible to 
obtain directly mixed combinations; as a 
combination of copper, silicon and alumin- 
ium, by charging the crucible with any 
silicate of alumina instead of with simple 
alumina. ‘The process is electrolytical ; 
i. ¢., it consists in the decomposition, by 
electricity, of the refractory oxides (the re- 
fractory oxide alumina, chemically desig- 
nated as Al, O,), in the presence of the 
metal to be alloyed. 

The transformation is effected in a carbon 
crucible, which forms part of an electric 
circuit, consisting of dynamo machines (or 
other source of electricity), proper conduc- 
tors ‘including a carbon block serving as the 
anode) and the crucible itself. The melted 
mass of oxide takes the place of the elec- 
trolyte in an ordinary voltaic couple. The 
reduced metal at the bottom of the furnace 
constitutes the negative electrode or cathode, 
and a carbon block the positive electrode or 
anode. 

In the process, the heat of the electric 
current is economically utilized to melt (pre- 
paratory to decomposition) the refractory 
oxide to be reduced and the metal to be 
alloyed. The electrolytical process may be 
conceived of as taking place simultaneously 
with the fusing of the materials constituting 
the bath; the released metallic molecules 
traveling downwards and becoming merged 
with the molten metal to be alloyed, thus 
resulting in a complete and homogeneous 
amalgamation. 

An important and economic feature of the 
process consists in the-slow combustion of 
the highly heated anode, which is attacked 
by the oxygen liberated from the refractory 
oxide. The considerable thermal heat there- 
by gencrated supplements 
and reinforces the electric 
power, with, consequently, 
a material saving at the 
source of energy. It is 
estimated that for each 
kilo of the anode thus con- 
sumed, one kilo of alu- 
minium is produced. 

An object sought to be 
obtained is the production, 
at the first operation, of as 
high a percentage of alu- 
minium in the bronze as 
possible. 

The dynamo shown in 
the first three drawings is 
one of the C. E. L. Brown 
system, built by the Oer- 
likon Machine Works, near 
Zurich. It is of the 120 
kilo-watt type, runs at 180 
revolutions, giving a cur- 
rent of 6,000 amperes at 16 





Fig, 2.—LONGITUDINAL SECTION OF Fia. 1. 


a revelation, not only to laymen, but to those 
most familiar with the progress being made 
in adapting electrical energy to the services 
of civilized life. Such a publication will 
vastly increase popular knowledge and appre- 
ciation of the advantages and value to be 
derived from the manifold uses of electricity. 
It will furnish a solid basis for all arguments. 
Its impersonal and impartial character will 
convince the public of its truth. It will set 
at rest all doubts and fears, Future public 
action. guided by itand dealing with electrical 
interests, will be intelligent and consistent 
with the people’s welfare. A truthful state- 
ment, showing what electricity is doing, as 
it will be told in these chapters and others to 
be formed, will be enormously valuable to 





the people of this country. 





nent English electrician and well-known 
capitalists of England are behind the scheme. 
The object, it is stated, is to get electricity 
for transmission to cities and towns, as a 
motive power and for lighting purposes. 
The lesseés are to pay $25,000 yearly rent. 
A deposit of $10,000 has been made with 
the commissioners, which is to be forfeited 


unless a contract is finally closed and the 
balance of the first|:'two years’ rent paid by 
March 1, 1891. It is stated that ex-Governor 
Cornell is interested in the scheme. The 
syndicate will be opposed by the Hamilton 
Company, known as the Niagara Hydraulic 
Electric Company, incorporated in Virginia, 
with $20,000 capital. 





to 20 volts. 

In Fig. 4 is shown the plant of the Swiss 
company now operating at the Falls of the 
Rhine. At the experimental plant in Boon- 
ton, as well as at the Swiss plant, the 
dynamos are directly coupled to turbine 
wheels mounted upon horizontal shafts, 
The field magnets of these dynamos are 
excited by a smaller machine, driven by a 
belt from a pulley on the main shaft. 

— The White Plains,.N. Y., Gas Com- 
pany and the White Plains Electric Light 
Company have consolidated under the cor- 
porate name of the White Plains Gas Light 
Company. 
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Determining Distance by Electricity. 
Lieutenant Fiske, of the United States 
Navy, has invented an instrument to deter- 
mine the range of an object, which is no 


jess ingenious than important. The general 
principle—that of determiniog the distance 
py the difference of angle at which it ap- 
pears from the extremities of a known base 


line—is well known, but in Lieutenant 
Fiske’s instrument the dif- 
ference of angle is deter- 
mined with accuracy and 
rapidity by means of a 


Wheatstone bridge, and 
either a sensitive galva- 
nometer or atelephone. In 
practice two telescopes 
are mounted at a known 
distance apart,and focused 
on the object whose dis- 
tance is to be determined. 


They will, of course, 
make an angle with each 
other. A simple electrical 
arrangement with gal- 
vanometer or telephone 
in circuit is so arranged 
that a current will flow 
through the instrument, 
unless the two telescopes 
are exactly parallel. The 
observer notes on one of 


the twotelescopes the angle 
required to prevent a cur- 
rent from passing through 
the instrument, and thus 
measures or rather electrically weighs the 


difference in the angle. Thus, a single 
observer, with an unlearned assistant, can 
determine with great rapidity the exact 
distance of a vessel or other object. As 
designed, the range-finder is intended for 
use in naval warfare to allow accurate firing 
of great guns, but if it proves as satisfactory 
in practical use as is claimed, it should 
prove far more useful in the pursuits of 
peace, where the determination of the exact 
distance of inaccessible objects is often of 
great importance, 


>_>: 
A Disgusted Citizen. 

llurrah for the electric road! Hip, hip, 

hur—!” said an enthusiastic citizen in the 

crowd, as the first car on the electric road 

passed over the track. His enthusiasm was 

not seconded and only a few people noticed 
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him, and the manner in which he was re- 
garded indicated that the crowd thought be 
was rattled. He retired to the shadow of 
the bank, saying: ‘s Well, this is the worst 
Tever saw. People march down the street 
and scream themselves hoarse for a candi- 


date for a four-dollar office, but when we 
havea practical demonstr#tion of the success 
of one of the most ifportdtt enterprises the 
city has ever known, no one says a word,” 
and the disgusted citizen spit on a fly across 
the sidewalk, drowning the insect at the 
first volley.—San Jose News. 











Paris Electric Meter Competition, 1890. 

The following regulations have been is- 
sued for the electric meter competition in- 
augurated this year by the Paris Municipal 
Council : 

1. The competition is open to all in- 
ventors of electric meters, for use with 
continuous currents, alternate currents, or 
both. 








plicable to one of the two kinds of current, 
the inventor will only be entitled to half the 
premium. Premiums not exceeding 2,000fr. 
will be awarded to those meters designed 
both for continuous and alternate currents, 
and 1,000fr. to those meters suitable only for 
one kind of current which show the greatest 
advances. 





Fie. 3.—Grovunp PLAN oF Fie. 1. 


2. The apparatus sent in may be either 
coulomb meters or watt-meters. 

3. The meter must be direct-reading, and 
the consumer should be able to ascertain 
for Lin.self the amount of current con- 
sumed. 

4. The meters must register small cur- 
rents ; coulomb-meters should act when only 
.2 ampere passes; watt-meters should act 
for a consumption of 20 watts. 

5. The meters, accompanied by a descrip- 
tion, must be sent under a sealed cover to 
the office of the Sub-Director of Works, at 
the Hotel de Ville, before the 31st of August 
next. 

6. The meters sent in will be submitted to 
a committee composed of nine members, 
five of whom will be appointed by the Mu- 
nicipal Council, and four by the Administra- 
tion. 


Fic. 4.—TuRBINES AND DyNAMOS AS OPERATED BY THE Swiss METALLURGICAL Society 1N LAUFFEN-NEUHAUSSEN. 


7. The apparatus will be submitted to 
comparative tests as to accuracy throughout 
the whole of their range, practical efficiency 
(regularity of working, simplicity, cost,,etc.), 
energy absorbed in working, and disturbance 
occasioned by their use in a system of distri- 
bution. 

8. A sum of 18.000fr. will be distributed 
as follows: 10,000fr. to the inventor who 
produces a meter giving complete satisfaction 
and equally applicable to alternate or con- 
tinuous currefits. If the meteris only ap 








A Large Number of New Street 
Railway Contracts. 

The Sprague Electric Railway and Motor 
Company have closed a large number of 
contracts for the electrical equipment of 
street railways during the last month. These 
contracts came from all over the country, a 
large number of them being noticeably from 
street railway companies which already have 
a number of cars in operation upon this 
system. 

The most recent contracts for car equip- 
ments, taken by the Sprague Company, 
are as follows: Augusta Street Railway, 
Augusta, Ga., 16; Paducah Street Railway, 
Paducah, Ky., 9; Fort Worth & Arlington 
Heights Railway, Fort Worth, Tex., 3; 
Troy & Lansingburgh Railway, Troy, 
N. Y., 12; Metropolitan Railway, Port- 

Passenger & Belt Rail- 


2 
land, Oregon. 


way, Lexington, Ky., 4; Atlantic City, 
N. J., Electric Railway, 1; Detroit, Mich., 
Rouge River & Dearborn Railway, 4; Union 
Street Railway, St. Joseph, Mo., 6; Sioux 
City, Iowa, Street Railway, 5; Dallas, Tex., 
Rapid Transit Railway, 1. 
——_- 
Yarysville, Oal.—The Marysville, Gal., 
Electric Light and Power Company has 
been organized. Jos. Heyl. C. A. Glidden, 
N.V. Nelson, John Peffer, Theodore Niesen, 
W. F. Kelly and James O. Rusby, directors. 
The capital stock is $20,000. 























Rockville, Conn.— Merchants’ 
Company ; capital, $25,000. 


Electric 


Cuero, Texas.—Citizens’ Telephone Com- 
pany ; capital, $50,000. 


Zanesville, 0.—The Zanesville Electrical 
Street Railway Company ; capital, $50,000. 


Laroaster, Pa,—The Lancaster and Lititz 
Electric Railway Company ; capital, $50, 
000. 


New Bedford, Mass.—Turner Electrical 
Manufacturing Company ; capital, $5,000 ; 
J.M. Turner, president; H. W. Parker, 
treasurer. 


Morristown, Pa.—The charter of the 
Ashbourne and Cheltenham Electric Light, 
Heat and Power Company, with a capital of 
$10,000, has been recorded. 


Oregon, Ill.—The Oregon Electric Light 
Company ; to furnish light, heat and power ; 
capital stock, $5,000; incorporators, F. G. 
Jones, P. E. Hastings and J. C. Fesler. 


Collinsville, Ill. — Collinsville Electric 
Light, Heat and Power Company ; capital 
stock, $25,000; incorporators, Louis 
Lumaghi, George Hadfield, T. J. Thomas. 


East St. Louis, Mo.—The Automatic 
Electric Exchange Company ; to manufac- 
ture electrical apparatus ; capital, $100,000 ; 
incorporators, W. H. Ford, A. Leslie and 
H. Overstolz. 


Saratoga Springs, N. ¥.—The McCrary 
Electric Supply Company, with a capital 
stock of $50,000; for the purpose of manu- 
facturing lamp shades, reflectors and elec- 
trical supplies. 


Skagit, Wash.—Fidalgo City Land Com- 
pany, county of Skagit, Wash. Capital 
stock, $200,000. Trustees, Julius S, Potter 
and Joshua Price. Object, to build steam 
and electric railroads. 


Helena, Mont.—A. M. Holter, T. H. 
Kleinschmidt, R. H. Kleinschmidt, H. M. 
Parchen, E. W. Knight and Herman Ganz, 
have incorporated the Helena Electric Com- 
pany. Capital stock, $100,000. 


Duluth, Minn.—The Duluth Electric Rail- 
way Company. The capital stock is $200,- 
000 and the incorporators are, Jacob R. 
Myers, Wilmot Saeger, Henry F. Myers, 
Frederic W. Payne and Benjamin F. Myers. 


Peterson, N. J.—The Consolidated Elec- 
tric Storage Company, with a capital stock 
of $3,000,000. The object is to furnish 
light, power and heat, in the United States 
and South America. The incorporators are, 
R. C. Young, B. T. Iseck and C. A. Senior, 
Jr., of New York; R. N. Robieson, of 
Astoria; and W. J. Turner, of 
Sterling, N. J. 


Leavenworth, Kan. — The 
Leavenworth Electric Railway 
Company. Directors: J. A. 
Borard, Kansas City; 8S. 8. 
Nelley., J. R. Braidwood, Robert 
Garrett, Leavenworth ; John H. 
Bovard, Kansas City. Capital 
stock, $100.000. 


Newark, N. J.—The Consolidated Elec- 
tric Storage Company. The capital is 
$3,000,000. The company proposes to fur- 
nish light, power and heat, in Camden and 
East Orange, and in other parts of the United 
States, as wellas South America; to manu- 
facture electric accumulators for cars, 
vessels and manufactories, and to construct 
electric railroads. R. C. Young, B. Y. 
Isecke and C. A. Senior, Jr., of New York ; 
R. N. Robinson, of Astoria, and W. J. Tur- 





enr, of Sterling, are the incorporators. 
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La Lumiere Electrique applauds the action 
of the New York Electric Club in passing 
unanimously a resolution expressing its 
sympathy with the efforts of American 
authors and publishers in favor of an early 
passage of the International Copyright Bill. 
‘‘The Electric Club shows by this resolu- 
tion,” says our Paris contemporary, ‘‘its 
appreciation of the fact that all true elec- 
tricians should ever march in the vanguard 
of progress.” 





The Spanish Government has made appli- 
cation for the admission of the telegraph 
offices which it maintains in Cuba, Porto 
Rico and the Philippine Islands, into the 
forthcoming international telegraph confer- 
ence to be held at Paris next month. 
Negotiations are also being undertaken with 


the different submarine cable companies 
landing in these colonies, with a view to 
securing more favorable rates than those at 
present existing. 





The action of the gas commissioners in 
rejecting the bids of the electric lighting 
companies for illuminating this great 
metropolis, shows plainly the character of 
the men, who handle the reins of govern- 
ment in this city. 

By what name shal) we designate the 
actions of the officials who, after imposing 


restrictions upon the light companies which . 


materially increase the cost of production, 





then call for bids from these companies anc 
when they find a slight increase, due to their 
own acts, calmly reject all the bids and re- 
turn to the obsolete method of illumination 
in use 20 years ago? Such pin-headed poli- 
ticians are better fitted to rule in a Jersey 
village of 500, thanin a city of a million and 
a half inhabitants. 





‘«The Cheapest Light” was announced by 
the programme of the National Academy of 
Sciences as the title of a paper to be pre- 
sented by Professor Langley, the secretary 
of the Smithsonian Institution. Electric 
light promoters were startled, principals 
were telegraphed for, visions of bankruptcy 
filled the minds of gas stockholders, and 
everybody waited to learn what great dis- 
covery was about to be promulgated by the 
most learned body of scientists in the 
country. Relief soon came. when inquiry 
developed the fact that the professor’s paper 
was a dissertation on the light of the firefly 
as viewed through a spectroscope. 





The advantages of the electric railway 
over the old style herse cars are no longer 
theoretical. The more the results of experi- 
ence are studied the clearer it appears that 
there is great economy in the substitution of 
electricity for horse-power on street car 
lines. The managers of the St. Louis street 
railway system stated recently that in a 
large city a saving of at least 40 per cent. is 
effected by replacing horse cars with those 
propelled by electricity. Last September a 
committee of the American Street Railway 
Association reported as follows: ‘If it is 
desired to make a change from horse-power, 
electricity will fill the bill to perfection, no 
matter how long or short the road or how 
many passengers are carried. In the inves- 
tigation of the subject the most satisfactory 
results have been shown; it not only in- 
creases the traffic over the road, but reduces 
expense, and actually enables us to operate 
at a profit a line which heretofore entailed a 
loss.” With the improvements which will 
doubtless be brought out in the near future, 
the percentage of saving will probably be 
increased. 


THE NEW YORK NAVAL MILITIA, 

A few days ago the New York Herald 
published a long article describing the 
origin and growth of the State Naval Militia, 
and pointing out the claims of this body of 
naval volunteers for recognition by Con- 
gress. The First Battalion, New York State 
Naval Reserve Artillery, was formally 
organized in October last, and already 
counts a large muster-roll of members who 
show great energy and earnestness in acquir- 
ing the knowledge and training necessary to 
constitute them efficient deferders of our 
shores, should they ever be called upon to 
act in that capacity. 

Company meetings are held every week, 
and a battalion meeting once a month, on 
which occasion a paper on seamanship or 
ordnance is read. Besides these meetings, 
company drills are held twice a week on 
board the U.S. ship ‘‘ Minnesota,” where 
the recruits are instructed in the use of 
heavy and machine guns. The attendance 
at meetings and drills is always very large, 
and the volunteers display great interest in 
all that appertains to the art of war. 

We trust that such a patriotic and public 

spirited body as the State Naval Militia will 
obtain from Congress the ships they require 
in order to render their training more effec- 
tive than it can be unless they have a ship of 
their own. It will be necessary for the 
oe spirits of the battalion to arrange 
or the instruction of the recruits in elec- 
tricity. During the last few years electricity 
has taken as prominent a place in the art of 
war as in the industrial arts, and this is per- 
haps more especially the case with naval 
warfare than with land operations. In the 
firing of guns, torpedoes and submarine 
mines, in hoisting shot and shell, in signaling 
orders between different parts of the ship, 
and at night from ship to ship, to say noth- 
ing of hosts of other more or less complex 
operations, electricity plays a part and a 
very important one. 

Nowadays, the naval officer has to be an 
electrician as well as ‘a sailor, and we trust 
that the directors of the State Naval Militia 
will recognize the fact early. It is a matter 
of common remark that the ranks of the 
electrical industry are largely recruited from 
-those of the ndvy. Let us hope that elec- 
trical men will return the compliment by 
enrolling themselves among the members of 
the Naval Militia ; such action could not but 
be productive of much benefit to all parties 
concerned. 





DEPTFORD. 


The attention of electrical engincers in 
England is just now centered on the progress 
of the London Electric Supply Corporation 
with their new central station, and no smal] 
amount of interest is also felt on this cop. 
tinent in Mr. Ferranti’s gigantic experiment 
at Deptford, the London suburb. 

Up to the present matters are not so satis. 
factory as could be wished, but entire confi. 
dence is expressed by the officers of the 
company in the ultimate success of the 
project. There are now working at the 
Deptford station two 30,000 light dynamos, 
but owing to the failure of the mains recently 
laid down to stand the pressure of 10,000 
volts calculated for, the machines are rup- 
ning at a pressure of only 2,500 volts, or 
one-fourth of their normal capacity. Mr, 
Ferranti states in his report, however, that 
the manufacture of permanent trunk mains 
by the corporation’s own staff is being 
vigorously pushed forward; these maing 
have been tested with excellent results but 
none have yet been put down. There are 
now being built two remarkably large 
dynamos of the capacity of 200,000 lights 
each. These machines will at first be used 
for 100,000 lights each, and it is expected 
that at the end of the present year the pro- 
ductive capacity of the station will be raised 
to 290,000 lights, which, allowing for the 
necessary reserve, will permit the supply of 
160,000 lights simultaneously. Later, cur- 
rent for 200,000 additional lights can be 
obtained by simply adding the necessary 
engine power. 

These are very tall figures, taller than any 
that we can show in this country, but all 
American electrical engineers will join us in 
wishing Mr. Ferranti success in his labors, 
and that dynamos and mains may realize his 
calculations. 

The civilized world has lately had the 
opportunity of beholding two monumental 
examples of the skill and magnificent 
achievements of modern mechanical engi- 
neering in the Eiffel Tower and the Forth 
Bridge, and the electrical fraternity through- 
out the world will feel proud of the success 
of an electrical undertaking on a similar 
scale of bigness—a sort of electrical Eiffel 
Tower. 








“URGENT” OR “ DEFERRED.” 

‘Recently a Western Union telegraph mes- 
senger boy, 18 years of age, was arrested for 
opening a seuled envelope cortaining a 
message given him to deliver. The boy 
explained that he and all his companions 
were accustomed to open the telegrams in 
order to see if they were important, so that 
they might know whether to hurry in 
making the delivery or not. 

Leaving aside for the moment the aston- 
ishing moral turpitude and amazing want of 
all sense of responsibility involved in such 
methods of executing their duty, it is a 
matter of speculation which telegrams the 
boys considered sufficiently urgent to be 
delivered at once, and which they deemed 
unimportant enough to be left until the con- 
tents of the current number of the Boys of 
New York or Golden Hours had been assimi- 
lated, or until the absorbing occupation of 
some game of skill or chance came to its 
legitimate conclusion. 

A message informing a man of the death 
of his grandmother or of the baby’s illness 
would be tossed aside as of very slight 
importance, one treating of mere arrivais or 
departures would meet the same fate, while 
a cipher message, concerning affairs of ines- 
timable importance, would treated with 
positive contempt. 

It is easier, in this case, to pick out the 
goats than the sheep, and we can only call to 
mind one class of telegrams which any 
messenger boy would really consider urgent, 
and hurry to deliver at once, after having 
duly mastered the text; of course, we refer 
to messages concerning baseball and kindred 
topics. 

Seriously speaking, there must be a very 
weak spot in the Western Union organiza- 
tion, if, as the boy in question alleges, the 
messengers are accustomed to constitute 
themselves judges as to*which messages are 
“urgent” and which merely “‘ deferred.” 
The greatest amount of delay between the 
sending of a telegram and its receipt by the 
addressee often occurs during the last stage, 
after the message has left the receiving 
operator’s hands, and if this delay is to be 
lengthened according to the judgment or 
inclinations of the messenger boy, a serious 
abuse of public confidence exists which 
should be checked at once. 
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~— GORRESPONDENCE. 


Electrical Happenings in Washington, 
Boston, Philadelphia and Chicago. 





OUR BOSTON LETTER. 


An Electric Fire Alarm System bas been 
introduced in Winsted, Conn. 

An Electric Railway is to be constructed 
between Holyoke and Chicopee, Mass. 

New England Telephone and Telegraph 
Company has protested to the aldermen of 
Waltham, Mass., on the stringing of electric 
light wires on the company’s poles in the 
city pamed. 

The Edison Phono Doll Company is very 
busy filling enormous orders to the trade in 
Boston, New York and other cities, which 
have been temporarily delayed. 

The Amesbury Electric Light Company will 
soon supply the neighboring town of Merri- 
mac, Mass., with are and incandescent elec- 
tric lights. 

Chess by Telephone.—A game of chess 
was played between Messrs. A. B. Baldwin 
and John B. Weed, at Norwalk, Conn., 
April 17, the players using the telephone to 
direct their alternate moves, which were 
duly registered at their respective offices. 
The first named gentleman won on the 46th 
move. 

An Electric Railway Franchise and a five 
year contract for lighting the streets of 
Greenfield, Mass., has been granted the 
loca! electric light company by the select- 
men of the town named. 

The Evans Friction Cone Company, of this 
city, has established a branch office at room 
29, ‘‘ Hathaway” Building, No. 620 Atlantic 
avenue. 

Mr. E, C. North has been elected chairman 
of the electric light committee of the New 
Engiand Insurance Exchange. 

The Wainwright Manufacturing Company 
has sold one of its 400 horse-power heaters 
to the Easton, Pa., Electric Light Company, 
and another heater of the same make (150 
horse power) to the Kewanee Electric Light 
Company, Kewanee, III. 

Mr. H. H. Walter, general manager of the 
Card Electric Motor and Dynamo Company, 
Cincinnati, Ohio, was a welcome visitor at 
this office on last Tuesday. 

Mr. W. J. Pilicy, of this city, has been ap- 
pointed agent for New England of the Card 


Electric Motor and Dynamo Company, and 
New England representative of the Fidelity 
Carbon Manufacturing Company, of St. 


Louis. Mr. Pilicy’s office is at No. 146 
Franklin street. 

Mr. L. H. Rogers, New England represen- 
tative of the Brush Electric Company, has 
been appointed agent of the Short Electric 
Railway Company, of Cleveland, for the 
same territory. The interests of both the 
companies named will be carefully looked 
acter in this section, notwithstanding the fact 
that Mr. Rogers will have to divide his time 
and attention between the enterprises named. 

The Electric Mutual Insurance Company, 
of Boston, besides insuring electric light and 
power stations, and their respective equip- 
ments, will also accept risks on overhead 
wires and other outside apparatus (including 
lamps and fixtures) against damage by fire. 
Mr. 8. E. Barton, the president has been 
appointed grand agent of several insurance 
companies, to write electrical property gen- 
erally. Captain William Brophy, chief in- 
spector for the company, will start in a few 
days on a three weeks’ trip, to inspect elec- 
tric light stations as far west as Kansas. 

The Standard Thermometer Company, of 
Peabody, Mass., has found it necessary to 
increase its manufacturing facilities, and is 
now prospecting for an eligible site for a 
new factory at Salem, Mass. This well- 
known company manufactures several 
electrical specialties, including the cele- 
brated Standard Telemeter. 

Col. Louis W. Burnham, vice-president and 

manager of the Electric Gas Lighting Com- 
pany, of this city, has returned from his 
long business trip in the Southern States. 
Col. Burnham reports the results arising 
from his trip as being highly satisfactory, 
and it will take several days to fill Southern 
orders for ‘‘ Samson ” batteries alone. 
.. Thomson-Houston Electric Company held 
its annual meeting Monday, April 14th, at 
Middletown, Conn., and the stock was 
represented by fully three-fourths of the 
shares. Report of the company’s treasurer 
Was accepted by an unanimous vote. The 
entire board of directors were re-elected to 
serve for the ensuing year, viz. : Messrs. 
H. A. Pevear, C. A. Coffin, B. F. Spinney, 
C. H. Newhall, Elihu Thomson, 8. x 
Barton and J. N. Smith. 

The Mather Electric Company, of Man- 
chester, Conn., reports having closed, 
among several important contracts of recent 
date, an order for an isolated plant of 250 
incandescent lights to be installed on a new 
Steamer being built, by the Goodrich Trans- 
portation Company,. Chicago, and also .an 
order for the installation of an isolated plant 
of 1,600 incandescent lights in the Davidson 
Theatre, Milwaukee, Wis., in connection 
With which will be used 10 arc lights of the 
Easton Electric Company’s system. 





Mr. Roswell P. Smith, of this city, for 
several years past identified with electrical 
interests in this section, now has charge of 
the Boston department of the Connecticut 
Motor Power Company, Plantsville, Conn. 
The popularity of Mr. Smith in this city, 
particularly among electrical and manufac- 
turing industries, ensures for him a fair share 
of motor sales made at the “‘Hub.” Mr. 
Smith’s office is at No. 27 School street. 

The Jarvis Engineering Company.—Busi- 
ness is active and satisfactory, as usual, with 
this old established and reliable house. 
Among its most important contracts of re- 
cent date are the following: An Armington 
& Sims engine of 50 horse-power for the new 
isolated electric light plant at the Boston 
Bijou Theatre ; also two Armington & Sims 
engines of 100 horse-power each, and two 
Jarvis boilers for increasing the power Ca- 
pacity of the electric. light station of the 
Charlestown, Mass., Gas Company; also 
one of the new type of Armington & Sims 
engine (compound condensing) of 300 horse- 
power, for the electric light plant of the 
Waltham, Mass., Gas Light Company. Man- 
ager J. N. Pratt informs me that his com- 
pany ‘‘ is in receipt of several orders for the 
new compound condensing engine manufac- 
tured by the Armington & Sims Company.” 
This meritorious engine is gaining favor, 
as it becomes known, among the electric 
light people, and there is already a large 
demand for it; in fact, the Armington & 
Sims Company is taxing almost its entire 
manufacturing facilities to keep pace with 
orders for the new engine. 

New England Wiring and Construction 
Company.—The new xchange Building, 
now in course of construction on State 
street, Boston, is to be fitted throughout 
with a complete system of incandescent 
electric lights. This is one of the largest 
office buildings in the country, and the occu- 
pants will depend entirely upon electric light 
for artificial illumination, as no gas is to be 
introduced into the building. The contract 
for the wiring and appurtenances has 
recently been awarded to the New England 
Wiring and Construction Company, of Bos- 
ton, the oldest house in this line of business 
in New England. The Interior conduit 
system will be used throughout for the 
wiring. This is the largest contract for 
work of this character which has been 
awarded in New England, and the largest 
with two or three exceptions in the country. 
The building will be wired for about 5,000 
sixteen candle-power lamps. 

Novel Use of the Phonograph.—At the 
regular monthly meeting of the American 
Folk Lore Society, April 18, in this city, a 
paper was read by Dr. J. Walter Fewkes on 
the ‘‘ Phonograph in the Preservation of the 
Folk Lore of the American Indians.” Dr. 
Fewkes, by indomitable energy and de- 
votion to ancient history, has succeeded in 
recording by this instrument, for the edifica- 
tion of future generations, a number of 
songs, tales, legends and conversations of 
the Passamaquoddy Indians. These he 
ground out of the phonograph last Friday 
evening to the delight of a very large and 
appreciative audience. 

Electric Stocks.—Boston quotations at 
closing hour of the Exchange, Saturday, 
April 19, were as follows : 


Thomson-Houston Electric Company........ 56 

“ “ “ “ Preferred 

“ “ “ “ Series Cc 1 

“ “ oe “ Series D 7 
Thomson Electric Welding Co ........... «. 245. 

- European Welding Co............. 119. 
Westinghouse Electric Co...............0++++ 424. 
Fort Wayne Electric Co.............2--+0s008 14%. 
Edison Phonograph Doll Co ......... .. --- 74. 
TELEPHONE : 

American Bell 








_ PRES aa — < 

ew En a we 5 
Moxteam” Me EpEC thet eonTsESTes Keeeve %, 
Tropical American.... ......-.....++++++ 80 
National Tel. Mfg. Co. (acoustic)........ 65 


The Boston Commercial Bulletin, April 
19, had the following to say on electric 
stocks : 

European welding opened yesterday very strong 
and in’ the morning rose to 120. The stock is not 
active, but there seems to be considerable faith in 
its future. European welding opened poy at 
115, on Wednesday it had reached 117, and on Friday 
morning the stock had risen to 120. The figures 

Ow & n of five points during the week, and a 
still further gaiu is probable. Fort Wayne has been 
more active this week than for sometime. On 
Thursday the stock was traded in to a greater ex- 
tent than any other electric stocks on the market. 

The general market on the electrics for the week 
was strong but quiet. Euro; welding is perhaps 
the most active and the most garnished with rumors 
and reports, which have been already treated in 
these columns. Thomson-Houston has been quiet, 
but the stock has retained its position, with but a 
slight decline. 

Boston, April 19, 1890. wa, 





New Orleans Telegraphic Tournament. 


The fast telegraphic tournament at New 
Orleans was held Monday of this week, A 
special despatch to this office gives the result 
of the tournament as follows, the time being 


five minutes : 

Class A—Won by W. 8S. Brewer, 211 words, supe- 
rior Morse ; Mentzer, 211 words, good ; D. B. 
Jones, 210 words, good. 

Class B—Won by T. G. Griffin, 194 words, superior 
Morse ; J. G. Gordon, 187 words, fair. 

Class C—P. A. Moake, 182 words, superior. 








OUR WASHINGTON LETTER. 


A Writ of Mandamus issued by the Supreme 
Court of the District of Columbia, on behalf 
of the United States Electric Lighting Com- 
pany, of New York, requires the Commis- 
sioner of Patents to furnish a certified copy 
of the file-wrapper and contents of a divisional 
application filed December 15, 1880, by 
‘Thomas A. Edison, or satisfy the court why 
he should not do so. The bill of the United 
States Company, asking that the writ be 
issued, recites that, on May 2, 1885, the 
Edison Electric Light Company brought a 
bill in equity in the Circuit Court of the 
United States for the Southern District of 
New York against the United States Com- 
pany for infringing Edison’s patent, No. 
223,898, dated January 27, 1880, relating to 
incandescent lamps. In that suit Professor 
Barker testified that this patent covers 
broadly all incandescent lamps with which 
he is acquainted. .The United States Com- 
pany believe that this construction of the 
patent is entirely beyond anything contem- 
plated by Edison when the patent was 
issued, and includes very strong claims 
which were, at that time, rejected by the 
office and abandoned by Edison. It avers 
that the application which it desires to 
obtain was used by the Edison Company in 
the McKeesport suit and in other cases, and 
that it has been in extensive and notorious 
public use in all parts of the United States 
for nearly 10 years. The application for 
the mandamus declares that section 892 of 
the Revised Statutes, directing the Commis- 
sioner of Patents to furnish certified copies 
of any records, etc., ‘‘ belonging to the 
Patent Office,” gives them the right to the 
Edison application, and that the only papers 
which do not come within the province of 
this law are caveats. It further states that 
Patent Otfice Rule 15, which provides that 
‘caveats and pending applications shall be 
preserved in secrecy,” is inconsistent with 
the law and therefore void, as the Commis- 
sioner is limited to the making of rules 
which are not inconsistent with law. 


The First Section of the Georgetown and 
Tenleytown Railway, two miles in length, 
has been completed, and the cars will be 
running regularly in a few days. The 
equipment of this road embraces all the 
newest and best features of the Thomson- 
Houston system. Messrs. Pierce and 
Duckett, representing that company, are on 
the ground to put the plant in operation, 
and that it will be a success goes without 
saying. Gen. R. C. Drum, the president of 
the railway company, has given his whole 
time to personal superintendence of the or- 
ganization and construction of the road, and 
to his efforts its success is largely due. The 
road is double track, grooved steel rail, and 
the grade is the heaviest in the city, being as 
much as 84¢ per cent. over part of the route. 
The power station is equipped with two 
Corliss engines, one of 250 horse-power, with 
a fly-wheel 16 feet in diameter, and weighing 
16 tons, the other of 135 horse-power, with 
a fly-wheel 16 feet in diameter, and weigh- 
ing 12 tons. Thirty-two inch and 25 inch 
leather belts transmit the power of the en- 
gines to a line of shafting on which are three 
pairs of fast and loose pulleys, 72 inches in 
diameter, which drive the dynamos. The 
three dynamos are 80 horse-power each, and 
are so arranged that they can be used sepa- 
rately, orin any desired combination. The 
cars are of Stephenson’s make, and are pro- 
vided with the regular 15 horse-power 
motors, two to each car. The brakes are of 
a special pattern, designed at Stephenson’s. 

The Local Electric Lighting Company and 
the other companies now operating electric 
wires, for any purpose, in the District of 
Columbia, have scored an important victory 
in the United States Senate by getting the 
committee on appropriations to strike out of 
the District bill a provision added to it by 
the House of Representatives, which was as 
follows: ‘‘ The commissioners of the Dis- 
trict may hereafter, under such reasonable 
conditions as they may prescribe, authorize 
any telegraph, telephone or electric light 
company, to lay wiresunder any street, alley, 
highway, footway or sidewalk in the District, 
whenever in their judgment the public in- 
terest may require the exercise of such 
authority, such privileges as may be granted 
hereunder to be revocable at the will of 
Congress without compensation, and this 
authority to continue only until the termi- 
nation of the Fifty-first Congress.” Under 
the present arrangement the commission- 
ers have no authority to permit any new 
company to construct wires, and exist- 
ing companies have an absolute monopoly 
of the business. If they can prevent the 
passage of pending bills granting charters 
and the right to lay wires, to proposed 
companies, the monopoly. will be greatly 
strengthened and prolonged. G. C. M 

Washington, D. C., April 19. 





OUR CHICAGO LETTER. 


Bells.—Mr. Ernest L. Clark, 
western manager of the Walworth Manu- 
facturing Company, of Boston, was. united 
in marriage, on the 10th inst., to Miss Lillian 
R. Shaw, of Bloomington, Ill. The cere- 


mony took place at the residence of the 
bride’s parents. The newly wedded couple 
started to the northwest on their honcy- 
moon, and upon their return will go house- 
keeping at 317 Forty-first street, Chicago. 

W. B. Pearson, representative of the Ball 
Engine Company, of Erie, Pa., sold two 150 
horse-power tandem compound engines to the 
Elgin City Railroad Company, Elgin, Ill. 

Personal.—W.W.Low, salesman,Standard 
Carbon Company, was arecent visitor in the 
city.—Thos. Lowry, of Minneapolis, Minn., 
was registered at the Grand Pacific this week. 
—Geo. Atkinson was a recent visitor in the 
city.—W. C. Stewart, of St. Joe, Mo., spent 
a few days this week calling on his numerous 
friends in the city. 

The National Engineering Bureau was in- 
corporated under the laws of the State of 
Illinois, with the following officers: Geo. 8. 
Baker, president; James A. Lounsbury, 
secretary, and Thos. G. Grier, treasurer. 
The company will occupy Room 331, 
‘*Rookery.” The object of the company is 
the inspection of construction work, writing 
of specifications, and placing in the hands 
of bidders also a general mechanical and 
engineering business, with those who wish 
to build and equip plants. Mr. Grier and 
Mr. Lounsbury will act as engineers for the 
company. 

Thos. Wolfe, southwestern agent of the 
National Electric Manufacturing Company, 
reports the following sales for this month: 
Coffeeville, Kan., 500 alternating incandes- 
cent lights ; Oklahoma City, 750 alternating 
and 25 arc lights ; Long Bros., Kansas City, 
Mo., 400 direct incandescent and 15 arc 
lights; Abernethy Furniture Company, 
Kansas City, 150 direct incandescent. 

J. A. Grant & Co , agents of the McKintosh 
and Seymour engine, have closed a contract 
to install engines aggregating 600 horse- 
power ion the new depot of the Wisconsin 
Central Railroad Company, in this city. 

The Funeral of H. A. Glasier was held at 
his late residence, 3026 Pramier avenue, on 
Friday morning at 10.30, and was largely 
attended by friends and members of the 
Electric Club. The following gentlemen 
acting as bearers: C. C. Haskins, Geo. 
Cutter, Mr. Walker, Mr. Martin, Mr. Beach, 
W. A. Kreidler, Fred. DeLand and Alex. 
Kempt. 

R. T. McDonald, of the Fort Wayne Elec- 
tric Company, arrived in the city to-day for 
a short visit. 

C. E. Gregory, of the Sperry Electric Com- 
pany, is hard at work preparing a new 
catalogue, which the company will soon send 
to the trade. 

The Excelsior Electric Company remove 
May ist, from their present quarters on 
Adams to 425 Rookery building. 

Ernest Hoefer has secured the western 
agency of the Trinidad insulated wire. 

The Pheenix Boiler Company have closed 
a contract to furnish 225 horse-power in 
boilers and same capacity in engines, to 
Hannon & Hogg, to be used in their new 
building. The contract for the electric plant 
has not been given. 

G. A. E. Kohler has been appointed mana- 
ger of the western office of the Eddy Elec- 
tric Manufacturing Company, apd has 
opened an office at 329 Rookery. D. B.D. 

April 19, 1890. 


OUR PHILADELPHIA LETTER. 


Personal.—Gen. C. H. Barney, of the 
Sawyer-Man Company, attended the anni- 
versary meeting of the Loyal Legion, held 
during Soa week.—Col. C. M. Ransom, 
of Modern Light and Heat, made a short stop 
in the city recently. 

Conduits.—Considerable work in laying 
conduits of creosoted wood is contemplated 
for this spring. 

The Thackara Manufacturing Company 
have beautiful quarters at 1524 and 1526 
Chestnut street. This firm is prepared todo 
general construction work, and have organ- 
ized a department for that purpose. On the 
second floor of their building is a large 
apartment especially fitted up to show elec- 
tric fixtures. A large number of new and 
beautiful designs are already in stock and 
more are being made. Among the buildings 
in this city which the Thackara Company 
have wired and fitted up are the Masonic 
Temple, Union League Club house, and the 
Y. M. C. A. building. 

The Chester Foundry and Machine Works, 
of Chester, are building a number of heavy 
compound engines for driving generators in 
street railway work. The sizes run from 
300 to 900 horse-power, and are built both 
tandem and side by side compound. 

The Gibson Gas Fixture Works, 1426 
Callowbill street, report business very brisk, 
indeed. This is the firm which refused to 
join the ‘‘ trust ” and which has stuck to its 
determination to sell exclusively to dealers. 
Six years ago, when the company was or- 
ganized with this purpose in view, failure 
was predicted, or, at least, a change in 
ideas, but the uniform success which they 
have achieved has proved these predictions 
fallacious. 8. L. C. 





Philadelphia, April 19, 1890. 
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«*, Telephone wires in Hartford, Conn., 
are to go underground. 


«*, The whole telephone system in 
Augusta, Ga., isto get a general overhaul- 
ing, and the line is to be rebuilt to the 
Locks. 


xy ‘‘ We have men here,” says a Cincin- 
nati paper, ‘‘who wouldn’t believe in the 
telephone, until they were called up and 
dunned for an old debt over the wire.” 


«x Two Japanese officials, now on their 
way home from Berlin, will open the first 
telephone line in Japan. It will connect 
Striznoka and Yokohama, which are 100 
miles apart. 


«*» Mr. Chas. E. McCleur, the well- 
known superintendent of the Southern Bell 
Telephone Company, with headquarters at 
Richmond, Va., is the inventor of a tele- 
phone toll box and connection register. 
This was recently announced <s ‘‘ tool” box, 
but the invention relates to telephone tolls, 
not tools. 


x*, The Southern New England Tele- 
phone Company have begun the work of 
excavating for the new underground system 
of wires which is to be used in Hartford, 
Conn. The line of subways in contempla- 
tion is something over two miles in length, 
and from 50 to 200 feet can be laid in a day. 
It is expected that the work will be com- 
pleted in about six weeks. 


»*, Governor and council have assessed 
the following taxes against the telegraph and 
telephone companies of Maine, the rate being 
21g percent. : New England Telephone and 
Telegraph Company, $1,650; Western Union 
Telegraph Company, $3,125; Maine Tele- 
graph Company, $1,250; Great Northwest- 
ern, $125; Eastern Telegraph Company, 
$450; International Telegraph Company, 
$1,250. 


«* In regard to town telephone wires, it 
is worthy of remark that notwithstanding 
the violence of several of the storms in the 
towns having a telephone system, the acci- 
dents from hghtning, compared with former 
years, as shown by figures gathered at Ber- 
lin, are strikingly few, and the assumption 
does not, therefore, appear to be without 
justification that the wires stretched over the 
roofs afford effective protection in equalizing 
atmospheric electricity. 


«*, The World Telegraphone Company, 
with a capital stock of $500,000, in $100 
shares, is a Washington, D. C., company, 
organized under West Virginia laws and 
based on an invention of Malone Wheless, 
which is intended to provide means of auto- 
matically recording a telephonic communi- 
cation when the person to whom the com- 
munication is addressed is not at the 
instrument. Henry M. Baker, No. 1411 F 
street, is the president of the company. 


x» The Telephone Exchange, Cincinnati, 
was badly damaged by one of the electric 
railway wires coming in contact with a 
number of the telephone wires. A heavy 
wagon ran against a telephone pole, breaking 
it down, and the network of wires fell across 
an unguarded trolley wire of the electric 
railway company, and the strong current 
partially burned out the switchboard in the 
central station. Mr. William Beesan, super- 
intendent of the company, estimated the 
damage to the switchboard at about $5,000. 


«*, A suit was brought in United States 
Circuit Court in Boston, January 11, by the 
Western Union Telegraph Company, against 
the American Bell Telephone Company, 
charging infringement of contract existing 
between both com,anys. The suit is in 
nature of dill in equity seeking to have the 
court continue certain portions of the con- 
tract. The question has grown out of the 
introduction of the lung distance telephone 
service. The defendants filed an answer on 
March 81. The result of the suit, whatever 


it may be, will have no material effect on 
the long distance service. 





GREAT TELEPHONE WORK. 





EXHIBIT OF THE AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY AT THE LENOX 
LYCEUM, NEW YORK CITY. 

In order that the public may become 
familiar with telephone service as given by 
the American Telephone and Telegraph 
Company, there has been placed in the 
Lenox Lyceum, New York, five standard 
cabinet booths, containing the long distance 
cabinet set. By means of this arrangement 
the public can, without expense, call up 
their friends in any part of the country to 
which the lines of this company operate, in- 
cluding, among others, the cities of Buffalo, 
Albany, Boston, Providence, Hartford, 
Springfield, Philadelphia, Washington and 
Baltimore. 

Entering the passageway leading to this 
‘company’s exhibit at the Lyceum, one finds, 
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Fie. 2.—TELEPHONES IN SERIES OF FIVE. 
at the left, a room 18 feet square, where the 
loud speaking telephoneis exhibited. In this 
room is heard a cornet solo and talking from 
Boston, Mass.- It is possible to hear ordi- 
nary conversation in this room in all portions, 
the loud effect being produced by attaching 


| a trumpet to a regular Bell telephone. 


At intervals of 15 minutes, a cornet solo 
was played at No. 127 Purchase street, Bos- 
ton, Mass., and listened to by all of the peo- 
ple in this room, one evening last weck, it 
apparently making no difference in the 
volume of sound whether they were within 
one foot or 10 feet of the instrument. 

Mr. E. H. Lyons, at Boston, Mass., fol- 
lowed the cornet solo with numerous re- 
citals, such as ‘‘the Charge of the Light 
Brigade,” ‘‘Sheridan’s Ride,” ‘‘ Barbara 
Fritchie,” and ‘‘ The Barefoot Boy,” all of 
which were distinctly heard. When it is 
considered that this transmission is over a 
circuit 258 miles long, consisting of 516 
miles of wire, we are safe in saying that 
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mission from the theatres. Another group 
consisting of 89 receivers are arranged in 
multiple series of three, this group being 
used for long distance connections. The 
secondary circuits of the induction coils are 
connected with the line wire in multiple arc, 
this having thus far proved to be the most 
advantageous arrangement. Two trans- 
mitters are operated from the same battery. 
It has been found that the Fuller battery 
gives the best results in this work. 

Every evening, commencing at 8 o’clock, 
connection is made with the Casino and 
Broadway Theatre. The arrangement of 
the transmitters at the Casino is shown in 
Fig. 8. These transmitters are of special 
construction and are arranged for theatre 
work, nine being used in front of the boxes 
and gallery. 

Difficulty has been experienced in hand- 
ling the great crowds of people who throng 
about these telephones during the hours the 
Lyceum is open. It seems as though a per- 
son obtaining a position at the telephone 
wishes to remain there the whole evening, 
evidently knowing a good thing when he or 
she hears it. It has been suggested by some 
electrical cranks, that it might be advisable 














Fig. 3.—THE ARRANGEMENT OF TELE- 
PHONES AT THE ‘* CASINO.” 


to turn a pole changer on the circuit, thus 
absolutely driving the people out of the 
room. 

The arrangement outlined at the Casino 
has been applied at the Broadway Theatre, 
and during the past week the theatre music 
has been transmitted to newspaper men at 
Syracuse and Boston. 

It is expected that early this week the 





Fig. 1.—SketTcH SHOWING ARRANGEMENT FOR LISTENING TO LONG DISTANCE 
TELEPHONE WORK AT THE LENOX Lyceum, N. Y. 


such transmission has never before been 
equaled, 

On leaving the loud speaking room, one 
sees immediately before him a regular long 
distance metallic circuit switchboard, such 
as is used in the smaller offices of the Amer- 
ican Telephone and Telegraph Company. 
Connected with this switchboard are 10 
metallic circuits extending to Boston, Syra- 
cuse, Philadelphia and the Cortlandt street 
exchanges, by means of which connection 
may be had with any portion of the com- 
pany’s plant. 

Also connected with this switchboard are 
200 Bell telephones of the smaller pattern 
called police receivers. These receivers are 
located on a double rack suitably covercd 
with plush. In order to insure perfect con- 
nection with each one of these telephones, 
all connections are soldered and wired with 
Okonite wire. The receivers are grouped in 
five groups, four groups of 40 each, arranged 
in multiple series of five as shown in diagram, 
Fig. 2. These groups are used for trans- 





Lenox Lyceum will be in direct communica 
tion with Philadelphia, whereby people in 
New York may hear Pauline Hall at the 
Chestnut Street Theatre. 

A number of visitors have taken advan- 
tage of the facilities provided for talking to 
different cities. Last week a lady entered 
one of the booths, and wished to talk to 
Philadelphia. Having obtained the Phila- 
delphia central office, she called for John 
Wanamaker’s. To the young man who 
answered, she said that about a year and a 
half ago she had purchased at Wanamaker’s 
ten yards of black camel’s hair cloth, and 
would like to know if any of that lot re- 
mained in stock, and the young man an 
swered that he would look it up. But after 
patiently waiting about ten minutes, she left 
the telephone ; evidently the stock, like her 
patience, had given out. 

In addition to the cornet and speech trans- 
mission from Boston, an Edison phonograph 
is connected, and the music transmitted from 
this instrument may be distinctly heard by 





the people listening at the telephones at the 
Lyceum. It bas been observed that the 
scratchy quality, sometimes noticed in the 
phonograph, is entirely obliterated by trans. 
mission through a telephone over a line 259 
miles long. 

The arrangement of the receivers in mul. 
tiple series of five bring the total resigt. 
ance down to 87 ohms (the resistance 
of the ordinary hand telephone), the line 
resistance in addition between New York 
and Boston being 2,500 ohms. Were 9]] 
the receivers in a single series the resistance 
of the 40 instruments alone would be 5,600 
ohms, making a total iastrument and line 
resistance between New York and Boston of 
8,100 ohms, plus the instrument resistance at 
the Boston end. The very excellent idea of 
setting up the instruments in multiple series, 
of five proves to be a very advantageous one, 
credit for which belongs to Electrician F. A. 
Pickernell. 

It is not out of place to mention here that 
this very interesting and important exhibit re- 
flects great credit on the entire management 
of the American Telephone and Telegraph. 
Co. Mr. A. 8. Hibbard, gencral superinten- 
dent of the company, has been indefatigable in 
his efforts in making the exhibit a thoroughly 
representative and modern one, and in this 
work has been most ably assisted by Mr. F. 
A. Pickernell, F. J. Hovey and their assis. 
tants, Messrs. A. 8. Williams and H. J. 
McCartney. 

It is interesting to see how the long 
distance wires, which are so busy throughout 
the day handling the most important busi- 
ness transactions of the Eastern States, are 
at this exhibit each evening utilized for the 
entertainment of the crowds present at the 
Lyceum, making available the talent of a hun- 
dred cities. This wonderful result so well 
described by Bellamy is, before his book has 
been published a year, no longer a possibility 
of the future, but an accomplished fact of 
the present. 

_> 

Telephone Rates in New York City. 

Mr. Charles F. Cutler, president of the 
Metropolitan Telephone and Telegraph Com- 
pany, of New York city, recently argued 
before the Assembly Committee on Gas and 
Electricity against the bill of Mr. Clarke, of 
New York, which fixes the limit of regular 
telephone charges in this city at $84 per 
year. Mr. Cutler talked on the subject of 
telephone service in New York, claiming 
that it could not profitably be rendered for 
less than the present price, $150 per year. 
For this sum subscribers were afforded the 
privilege of talking with 8,000 people, a 
greater number than any other telephone 
exchange in the world could boast. New 
York city had more telephones than France, 
and New York and Brooklyn had more than 
Great Britain. In London the price was 
$100 a year for service which New Yorkers 
would not tolerate. The cost of operating 
telephones in London was not more than 50 
per cent. of that of the New York service, 
so the comparison between New York and 
London was manifestly unfair. The true 
basis on which telephone rates should be 
considered was the value of the service to 
subscribers. ‘I do not believe,” said Mr. 
Cutler, ‘‘that the big business men of New 
York city are in sympathy with this move- 
ment to reduce telephone rates. They de- 
sire the quickest and best service possible, 
and are willing to pay for it. The expense 
of employés alone costs us over $40 for each 
subscriber. We employ over 800 persons 
at an annual expense of over $500,000. To- 
day the business will not pay 71¢ per cent. 
on the capital stock. There have been nu- 
merous unsuccessful attempts in various 
States to secure legislation of the kind now 
proposed. In Indiana the rate was reduced 
several years ago, with the result that the 
telephone service was practically ruined.” 
Mr. Cutler invited the members of the com- 
mittee to visit New York and examine the 
workings of the present system, promising 
to give them every opportunity to judge for 
themselves whether the price’ paid by sub- 
scribers is more than the expense of main- 


tenance demands—a good opportunity for 
the legislators to receive some much needed 
information. 
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ELECTRICAL REVIEW 








A Change on the Part of a Telephone 
Man. 

Ww. S. Kepley, a member of John I. 
Sabin’s staff, a toiler on behalf of the Sunset 
Telephone-Telegraph Company, San Fran- 
cisco, has tendered his resignation and sev- 
ered his connection with $2.50 a day, which 
came to him from the treasury of said 
company, to join the Salvation Army. This 
change was made March 81st and is being 
kept very quiet by the officers of the tele- 
phone company, as it is particularly embar- 
rassing to the vice-president and general 
manager, John I. Sabin It is taken by all 
his friends as an indication that the wicked- 
ness of the business so preyed upon the said 
ineman’s mind, that he was compelled to 
nake this change hoping for better things in 
ibe hereafter. Col. Sabin, however, en- 
leavors to contradict this impression by 
calling attention to the fact that the telephone 
business is of such a philosophical and re- 
ligious nature, and that all his staff are men 
of such excellent deportment, that theolo- 
gians and Salvation Army men can be 
supplied on a moment’s notice from any 
department, with a possible exception of the 
general manager himself or Director Louis 
Glass. 

Mr. Kepley, the retiring lineman, is suc- 
ceeded by William Pape, and the work of the 





Telephone Service—Mandamus. 


The Supreme Court of Indiana held, in 
the recent case of the Central Union Tele- 
graph Company vs. The State ez rel. Hopper 
et al., that, under the laws of Indiana, a 
person desiring telephonic service by means 
of instruments placed in his place of busi- 
ness and connected with a central exchange, 
where such exchange is maintained, can 
compel by mandate the furnishing of such 
service, and that it is no defense to say that 
the person or corporation engaged in fur- 
nishing telephonic service does not rent tele- 
phones, but furnishes such service by means 


of public toll stations. 
~—_- 


The North East Street Railway, of 
Kansas City. 

The subject of the accompanying illustra- 
tion is the North East Street Railway, of 
Kansas City, Mo., which has been in opera- 
tion since March 5, 1889. The road is 3.45 
miles in length, and contains 10 double track 
curves of a radius of 35 feet, besides numer- 
ous grades, the highest of which is 8} per 
cent. The track is laid with 45 lbs. girder rail. 
The overhead cross suspension construction 
is used throughout the entire length of the 
line. The electrical equipment consists of 
three 80 horse-power Thomson-Houston 
generators, with suitable switchboard and 








Battery Experiments. 

The students of the Columbia College 
School of Electricity have just finished the 
construction, for experimental purposes in 
the laboratory, of a battery of 1,280 cells, 
which, when set up with Daniell elements, 
gives an E. M. F. of about 1,400 volts, and 
when set up as a storage battery, an E. M. F. 
of about 2,800 volts. Some interesting re- 
sults have been obtained from the experi 
ments performed with this battery. 





Electrical Equipment of the Steamship 
“ Majestic.” 

The elegant new White Star Liner, the 
‘*Majestic,” which broke the record for 
maiden trips, was crowded with visitors dur- 
ing her short stay in New York, last week. 
Not the least interesting feature of this 
greyhound of the ocean, is her electrical 
equipment. Four Crompton dynamos, of 
400 lights capacity each, furnish current for 
the incandescent lighting system of the 
vessel. The dynamos are coupled directly 
to Tangye compound engines, built in Glas- 
gow, and run at 170 revolutions. The sys- 
tem of wiring is novel, the lamps all being 
run on a single wire, the ship itself serv- 
ing as a return. Only 1,000 lamps are in 
use, though the dynamos can supply 1,600 
with current. The lamps are of two sizes, 
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telephone company still goes on, as it is to 
be hoped does the work of the Salvation 
Army, assisted by the telephone recruit. 

We have private information to the effect 
that Col. Sabin would rather give us $100 
than publish this matter, for he does not 
want to appear to be in charge of a training 
school for the Salvation Army, but we must 
publish the news regardless of our own feel- 
ings in the matter. 


Mexican Telephone Company. 

At the annual meeting of the Mexican 
Telephone Company, in New York, last 
week, the old officers and board of directors 
were unanimously re-elected. Nearly 100,- 
000 out of 168,000 shares outstanding were 
represented. The figures of operations for 
the year ended March 31, make the following 
comparisons : 





Year, March 31. 1889-90. 18°8-89. Increase. 
Gross receipts......... $68,190 $57,954 $10,236 
Expense and construc- 

OSS 43,428 *4,058 

nee ee $28,820 $14,526 $14,294 

*Decrease. 


The instrument output was increased by 
138 telephones, of which 100 were in the 
city of Mexico. The construction account 
showed a large increase, which in the city 
of Mexico increased $6,000. The five sub- 
stations showed increases in the construction 
account, varying,from $550 to $2,000. 
During the year $8,000 of old indebtedness 
left by former managements was paid. 
These are the directors : Robert Colgate and 
Orrando P. Dexter, New York; Maurice 
L. Guiraud, Mexico; W. French Smith, 
W. H. Harrington and John D. Sargent, 
Boston, and Herman Hall, Sangus, Mass. 
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Evectric RatLway AT Kansas CIty. 


appliances. At present six cars are in daily 
use, and others will soon be added. The 
operation of the road, since its start, has 
been most successful in every particular. 
——__e = e__—_ 


Delany’s Speed Indicator. 
To THE EpiTor oF ELECTRICAL REVIEW : 

Please state in the Review that the read- 
ings of my speed indicator at the fast 
sending tournament were erroneous. The 
instrument was put together but a few min- 
utes before the trial commenced, and was 
not properly regulated. In each resultgiven, 
the impulses are considerably in excess of 
the actual number. The indicator is now in 
order, and will work at a speed of 30 im- 
pulses per second for hours at a time, witb- 
out a single error. Patrick B. DELANY. 

New York, April 15, 1890. 


Phonograph in Washington. 

Last week, at Washington, seven Senators 
sent congratulations and complimentary 
messages to Henry M. Stanley through Col. 
Gouraud, Edison’s European partner. The 
messages were spoken in the phonograph 
and will be repeated to Stanley at a dinner 
to be given him by Col. Gouraud on his 
arrival at Paris. Col. Gouraud, by request 
of President Harrison, reproduced at the 
White House, in the presence of the Presi- 
dent, Mr. Andrew Carnegie, Mr. William 
Garrison and Private Secretary Halford, 
Mr. Gladstone’s message recently sent to 
New York. 











16 and 50 candle-power. Two lamps of 50 
candle-power each are used in each of the 
side lights. Onthe bridge is a 12,000 candle- 
power projector, which is designed for use 
when the vessel is in service asa government 
cruiser. 

In the barber shop a little motor runs the 
hair brushes. The electroliers and fixtures 
are not quite up to the American ideas of 
such things, but are of a practicable and ser- 
viceable design. No attempt is made at 
novel lighting effects, such as are in use on 
the Fall River steamers, but the prime ob- 
ject of getting lightis accomplished. 





Another Storage Battery. 


Sidney H. Barrett, of Springfield, Mass., 
has just invented a new form of storage 
battery. After months of investigation, he 
claims to have succeeded in making a com- 
bination of the usual leaden plates of the 
storage battery, by which the active material 
is caged so as to prevent the falling out 
which, it is said, happens with the present 
form of storage battery after a short term 
of service. The arrangement of the plates is 
also such as to prevent the twisting and 
bending, which was also aserious drawback, 
and the new cell of the same efficiency as the 
Julien cell, which is the lightest and most 
compact now ,on the market, occupies but 
half the space and weighs but half as much. 
The complete cell weighs 18 pounds and is 
com of nine compound plates, each 6 by 
41¢ inches in size, the capacity being 125 
ampere hours. 








.... The Postal-Telegraph Cable Com- 
pany (Mackay-Bennett) have established an 
office at Charleston, 8S. C. Mr. M. 8. Harris 
is the manager, formerly the manager of the 
Postal-Telegraph office at Columbia, 8. C. 


.... Inthe Sikkim expedition a telegraph 
office was opened which enjoys the distinction 
of being the highest in the world. It is 
situated at Bhutong, at an altitude of 13,500 
feet, nearly 2°¢ miles, above the level of the 
sea. 


.... The semi-annual meeting of the 
directors of the Commercial Union Tele- 
graph Company was held in Albany, last 
week. A semi-annual dividend of five per 
cent. was declared. The company has de- 
cided to build a second line from Boston to 
Portland, Me., by way of the Boston and 
Maine railroad, and from Portland to Rock- 
land, Me., along the lines of the Knox and 
Lincoln roads. 


..«. The Western Union Telegraph Com- 
pany will connect Denver and Salt Lake 
with an additional No. 8 wire. The 
material is now at Milford for two new 
wires to Pioche, two new wires are being 
strung along the Union Pacific south of this 
city, and a new wire is being put up between 
Omaha and Salt Lake City. There will be 
five new wires in the Salt Lake office within 
the next five months. 


.... The Attorney General of Massa- 
cbhusetts, ex rei, vs. The Western Union 
Telegraph Company. This was an action 
to recover taxes assessed upon the defend- 
ant’s property in Massachusetts. The case 
resulted in favor of the plaintiff, and the 
defendant paid monty into court upon order. 
The plaintiff now claims that interest should 
be paid upon that. The court upon hearing 
enters the following rescript: ‘‘ Under the 
36th law rule ot this court and the several 
cases cited by the counsel for the defendant, 
I am clearly of opinion that the payment 
into court under the order of the court by 
the defendant of the sum of $10,956.49 on 
June 8, 1888, should be treated as a settle- 
ment pro tanto of the plaintiff’s claim, and 
that the interest upon the amount ceased 
from that date.” 


.... The pool rooms of this city, and the 
country at large, are going to bave a lively 
time of it for the next few weeks if the New 
Jersey Jockey Club authorities adhere to 
their present stand in regard to telegraph 
facilities at their Elizabeth course. It will 
be remembered that there was no telegraph 
communication between Monmouth Park 
and the vutside world for some time last 
seuson. The object of this was to compel 
persons who wanted to bet on the races to 
visit the track, and also to protect the in- 
terests of the bookmakers, who paid a liberal 
sum for the purpose of making books at the 
track. The situation, to-day, is practically 
the same, and the hundreds of pool rooms 
will be unable to do any business if they 
cannot receive returns of the different events 
from their correspondents at the tracks. 
The Western Union Telegraph Company 
are fertile in schemes, and they may be 
able to circumvent the Jockey Club, and re- 
ceive the returns despite the ukase, The 
bookmakers who have engaged booking 
privileges at Elizabeth will certainly favor 
the change, while the keepers of the city 
rooms will declare the movement autocratic 
and tyrannical, 


Who Knows Where It Is? 

It is said that the origjnal telegraph instru- 
ment used by Professor Morse, at Washing- 
ton, tosend the first message ever transmitted 
by his system, was not destroyed, as has been 
currently reported, but that it was in Morse’s 
possession a very short time before his death. 
If it is still in existence it should be deposited 
in the National Museum by the side of the 
companion instrument used by Mr. Vail, for 
which the owner is trying to get $10,000, 
or sent to the museum of the New York 
Electric Club, 
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* * The Salem, Mass., Tabernacle Church 
has introduced electricity as a motive power 
for blowing the organ. 


* * The Springfield, Mass., Street Railway 
Company will shortly commence the work 
of extending its tracks. The introduction 
of the electric system is part of the com- 
pany’s plan, and the Thomson-Houston 
system is to be used. 








* * In addition to its 100 horse-power en- 
gine, the Leicester, Mass., Electric Com- 
pany intends putting in a 40 horse-power 
water wheel to run the dynamos. The en- 
gine hereafter will be used only when there 
is not sufficient water-power. 


* * Further trials of the new electric sub- 
marine torpedo boat ‘‘ Goubet,” which is 
named after its inventor, have been had at 
Cherbourg, France. The boat wassubmerged 
for three-quarters of an hour, and during 
that time performed a number of manceuvres 
which satisfactorily proved that she can be 
handled with perfect ease and safety under 
water. 


* * The Rio Grande and Eagle Pass Rail- 
way Company are determined, as soon as 
their mines, 20 miles above Laredo, Texas, 
are worked by electricity, to furnish the 
manufacturing enterprises of Laredo with 
as cheap coal as any other point in the 
United States. 


* * The city government has granted an 
exclusive franchise to the Consolidated Light 
and Power Company; of Dover, N. H., to 
erect poles and wires for a term of 10 years, 


and the Union Street Railroad between Great 
Falls and Dover will be begun at once. It 
is to be completed before July 1st. 


* * The Electric Generator Company has 
been organized at Portland, Me., with a 
capital stock of $1,000,000. President, E. 
H. Hyde, Jr., of Hartford, Conn.; treasurer, 
Earnest Cady, also of Hartford. Business 
to be prosecuted, manufacturing and dealing 
in generators and electric appliances. 


* * Work is progressing quite rapidly on 
the power plant of the Belt Line Railroad 
Company, Utica, N. Y. The four boilers 
are set, and the boiler house is about com- 
plete. The engine room is being floored, 
and one of the engines is being placed in 
position. Parts of dynamos have arrived. 


* * It is proposed to construct an electric 
railway between St. Petersburg and Arch- 
angel, bridging the wide stretch of 500 miles 
between the Baltic and White Seas. It is 
intended to erect stations along the line for 
generating electric currents. The enter- 
prise is backed by ample capital at Arch- 
angel. 

* * The Wheless system of electric rail- 
way is making headway at Washington. 
Frequent experimental trips of the car is 
being made on a half mile track, with ex- 
ceedingly heavy grades and sharp curves. 
This track is located near the Eckington 
power house, from which the current is sup- 


plied. The car is equipped with Thomson- 
Houston motors. Mr. Wheless has made 
several alterations in his original plan, as 
heretofore described in the Review, and has 
various other devices to try. 


* * Specifications for the building of a 
large dam in the Colorado River, to utilize 
the water power for electric light works, 
etc., at Austin, Tex., have just been sub- 
mitted. The estimates call for a 60 feet dam 
with crest 1,150 feet long, 16 ‘eet wide at 
the top, and 50 feet at the base, to have a 
mean capacity for 5,227 horse-power, day 
and night, and proposes that three water 
wheels of 600 horse-power each be put in. 
The construction of a reservoir with, 
pacity for 37,000,000 gallons of water ts 
urged. The estimated cost, including ¢on- 
struction of dam and reservoir, gate house, 
pumping and electric plants, mains, etc., is 
$1,370,000. The issuance of $1,500,000 of 
bonds for the work is contemplated. 





* * Tn a recent comparison of the cost and 
running expenses of electric railway and 
horse roads, the estimate takes into consid- 
eration the running of 50 cars by electricity 
and horses. The 250 horse-power steam en- 
give and three 100 horse-power boilers are 
estimated to cost $7,200. Other expenses 
connected with them are placed at $2,500. 
The cost of the dynamos or generators is 
counted at $14,400, the motors for the cars at 
$20,000, the station house at $5,000, and the 
electric conductors at $10,000. The original 
cost of the motive power for the horse cars 
is estimated as follows: 425 horses at $125 
each, $53,125; 100 sets of harness, $500; 
stable for horses, $20,000. The total original 
cost of the motive power for the electric cars 
would, therefore, be, $59,100, and that of 
the horse equipment would be, $73,625. The 
cost of running per day of 16 hours, about 
the average street car day, is reckoned as 
follows: 


ELECTRIC ROAD. HORSE ROAD. 


NS a Diced itt seiko $20 00 | Feed for horses. .$191 25 
ee 6 00 | 25 stablemen..... 37 50 
Firemen. ......... 4 00 | 120ther stable em- | 
Machine men...... 400| _ ployés........ . 1800 
Oil, waste, etc..... 2 50 | Horse shoeing.... 21 
Interest 6 per cent., Veterinary sur- 
and depreciation geon and medi- | 
10 per cent...... 32 00 is ecaeneaaya 2 00 | 
——|Interest 6 per 
TN ovevanwecwe $68 50 cent., and depre- 
ciation 15 per 
ED 665 wecsocsc 34 00 
Total...........$803 75 


A littie computation on the foregoing es- 
timates, will therefore show that the cost of 
running an electric car a day, is $1 37, and 
of each horse car, $6 07. 


> 


The State Senate Committee 
Investigates. 

During the present investigation the com- 
mittee will inquire into the method of run- 
ning electric cars, the use of motors, the 
system of steam heating and gas mains and 
their effect on subways. 





The Connecticut Motor. 

The accompanying illustrations ‘represent 
the large and small stationary electric motors 
manufactured by the Connecticut Motor 
Company, Plantsville, Conn. 

Fig. 1 shows the larger type of machine 
which the above named company manufac- 
ture in sizes ranging from seven to 50 
horse- power. 

The small machine, as shown in Fig. 2, 
differs in form in several respects to the one 
represented in Fig. 1. The smaller type of 
motor is manufactured in sizes from one-half 
| to five horse-power. It is compact in form, 
| and requires very little floor space, and is so 
constructed that it may be fastened to the 





ceiling—‘‘ upside down”—and will work 

| just as well in that position as in any other. 

Both types of the Connecticut motor are 

attractive in appearance, and, on close in- 

spection, show that in detail of construction, 

| both electrical and mechanical, the motor 
| is of the highest order. 

The field magnets are one solid casting of 
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Senator Coggeshall believes that subway 
explosions are caused more by improperly 
constructed gas mains than from any other 
cause. 

Mr. F. J. Sprague testified at length con- 
cerning electric railways. 

Superintendent McCormick, of the Lamp 
and Gas Department, D. P. W., has testi- 
fied that explosions were the result of sey- 
eral causes, principally from street workmen 
injuring the mains. 

He said that in this city there were up- 


wards of 1,200 miles of gas mains, there | 


being 1,123 miles on Manhattan Island 
alone. The Consolidated, Mutual, Equit- 
able and Standard Companies conducted the 
business below the Harlem river ; above the 
business was controlled by the Central, 
Northern and Yonkers. The capital stock 
of all amounted to $17,737,400. 

dasceicnatiacllia ieee 

Thomson-Houston. 


The Thomson-Housten brief annual re- 
port issued recently to stockholders shows a 
splendidbusiness. Besides the $1,000,000 
given ~ stockholfers®the past year, the 
company is said to show a good deal more 
than a million carried to surplus account. 
The figgregate sales in 1889 were $8,000,000 
against $4,000,000°in 1888, and $2,000,000 
in 1887. It is stated as not improbable that 
the Thomson-Houston Company is now 
earning at the rate of $3,000,000 net per 
aunum, 


| soft iron, without joints, giving an extremely 

strong field at the expense of very little elec- 
| trical energy. The shafts are large and 
| made of the best of crucible steel, and the 

bearings are of ample capacity, made from 
| the best of gun metal. The company’s new 
| self-lubricating boxes are connected with 
shafts and bearings. 

The armatures and fields are carefully 
wound and thoroughly tested. The arma- 
| ture conductors are of large capacity and 
| give close regulation to speed, which in this 
motor is comparatively low. The brushes 
| used in connection with an improved com- 
| mutator prevents sparking. All parts of the 
motor are made to gauge and are inter- 
changeable. 

The officers of this company are: Robert 
E. Dunston, president ; Charles D. Smith, 
secretary and treasurer; and directors are 
Messrs. R. E. Dunston, E. W. Twichell, E. 
J. Neale, C. D. Smith and C. C. Sterling. 


A Final Telephone Dividend, 

The Continental Telephone Company 
has declared a final dividend of $10 per 
| share in liquidation to stockholders surren- 
| dering certficates on or béfore April 26. 
The corporation will be dissolvec. The 
Tropical American Telephone Company is 
the successor and assignee of this company 
in South America and’Central America and 
the West Indies, and is developing that field 


rapidly. Each Continental shareholder re- 
ceived five shares of Tropical stock as a 
dividend some time ago. 

















A Peep into the Twentieth Century. 

A special invitation was sent out by Mr. 
A. B. De Frece, the gentleman who is cover- 
ing himself with honor in his management 
of the Lenox Lyceum exhibition, in which 
he invited the members of the New York 
press, daily and technical, to be present at 
the Lyceum Friday evening, on the occasion 
of the rehearsal of a play entitled *‘ A 
Glimpse of the Twenticth Century.” The 
author is Mr. M. J. Sullivan, who also ap 
peared as ** Ray Clemens” in the cast, th: 
otlier performer, ‘‘ Jack Wetmore,” being 
Mr. F. X. Blake. The rehearsal was given 
on the stage in the basement of the Lenox Ly- 
ceum, the curtain rising on the scene where 
“‘ Jack Wetmore” has just becn 
awakened from a 100 years’ 
trance. A number of very inter- 
esting and surprising things were 
shown the awakened one, and it 
becomes evident that electricity 
is the leading element in all. 
Low pressure electricity, it was 
stated, is used for domestic 
purposes ; high pressure for de- 
ferse. Traveling through the air 
and with lightning speed across 
the water, were two of the im- 
provements that astonished the 
nineteenth century visitor. By 
means of the telephone they were 
able to connect with all parts of 
the world, and also see what was 
occurring in different parts of the 
globe. The statue of John L. Sullivan 
is shown on top of Bunker Hill monu- 
ment, and that of Ward McAllister in 
Madison Square, on George Washington’s 
horse. The piece concludes with the 
departure of Wetmore for Europe, a two 
hours’ journey, to find the great grand- 
daughter of the girl he loved 100 years ago, 
her face having been seen by him by means 
of the telephone. 

This ‘‘ glimpse” is to be given publicly in 
the exhibition for a few weeks. 

A newspaper called Hvents, published in 
the year 1999, is full of interesting matter 
very much condensed, and gives the events 
that are supposed to be occurring at that 
time. It is to be noticed, however, that it 
is copyrighted by the genial manager, Mr. 
A. B. DeF rece, in the year 1890. Its price 
is $2.50 per year, delivered daily by means 
of an electric tube. vents is a very inter- 
esting little paper and full of a number of 
bright things. 

———e = e—___—_ 
OBITUARY. 

Mr. C. W. Jenks, father of the well-known 
electrical expert, Mr. Wm. J. Jenks, died at 
Nyack, N. Y., on Thursday, April 17th. 

Mr. H. A. Gtasier, of Chicago, who was 
for many years identified with the Jarvis 
Engineering Company, of Boston, died at his 
home April 17th suddenly, of valvular disease 
of the heart. Mr. Glasier had recently become 
associated with the Messrs. J. A. Grant & 
Company, of Boston, as western agent, and 
at the time of his death was busily engaged 
establishing the firm’s western office. 

Benjamin F. Sturtevant, the widely known 
inventor and manufacturer, died at his resi- 
dence in Jamaica Plain, Mass., last week. 
In 1884 Mr. Sturtevant turned his attention 
to the building of blowers, and invented the 
blowers and exhausting fans which bear his 
name. In 1878 he commenced the building 
of his works at Jamaica Plain, the largest of 
the kind in the world and one of the most 
extensive industries in New England. On 


completion of the new factory Mr. Sturte- 
vant added to his varied interests another 
important feature, that of steam engine 
mabufacture. This enterprise also pros- 
pered from the start, and for several years 
there has been a sicady and growing demand 
for the Sturtevant engine. Mr. Sturtevant 
built Sturtevant Hall, at the Newton Theo- 
logical Institution, and contributed largely 
to the Dedham Home and the ¢tiome for 
Little Wanderers. His gifts for’ philan- 
thropic work during bis life aggregated 
$250,000. 


>_> . 

It ish said that Chitago ie*to hai an 
Eiffel tower 500 feet higher than the one at 
Paris ; that M. Eiffel is to construct it, and 
that Mr. Edison. will illuminate it with 
1,000,000 incandescent lamps. 
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The New England Electric Exchange. 


The second annual meeting of this pro- 
gressive and useful association was held at 
the rooms of the Boston Electric Club, No. 
7 Park street, Monday afternoon, April 14th. 
President P. H. Alexander presided and in 
his yearly address traced the growth of the 
Exchange from its inception, and alluded to 
the work it had accomplished in the field of 
electricity. The financial success of the 
organization, he said, is assured. The suc- 
cessful work of the Exchange can be shown 
by the fact that insurance underwriters are 
thinking seriously of discontinuing in- 
spections of electric light plants. Two 
years ago the insurance interests and the 
Exchange were antagonistic, to-day the 
insurance companies say: ‘* Obtain a license 
fron the New England Electric Exchange 
and we will feel certain that no further in- 
spection is needed from us.” 

The president’s address was followed by 
the reports of the secretary and treasurer. 
By the former it was shown that the present 
membership is 93, while the latter report 
gave the receipts of the year as $851, ex- 
penditures, $667, and the cash on hand, 
$183. By the license statement it appeared 
there had been 354 applications for license, 
all of which had been granted after due 
examination. Officers for the ensuing year 
were elected as follows: President, Alex- 
ander P. Wright; secretary and treasurer, 
H. H. Fairbanks, of Worcester ; directors, 
E. H. Hewins, H. CU. Spaulding and W. &. 
Hill. The new president is the manager 
and director of the Wright Electrical Engi 
neering Company, of Boston. 


OUR ALBANY LETTER. 


The Senate Passed, April 16th, Assembly- 
man Harwood’s bill, allowing the village of 
Suspension Bridge to contract for electric 
lighting, and Senator Hunter’s bill, allowing 
water companies to furnish electricity for 
lighting. ; ‘ 

The Telephone Railway investigation is 
creating a great deal of discussion, and the 
final decision will be awaited with interest. 
A number of witnesses are testifying here 
this week. 

April 17th.—In the assembly, Mr. Adams, 
of the committee on gas, water and elec- 
tricity, wanted to have extended till April 
25th, the time for the final reporting of his 
committee. Mr. O’Hare wanted an excep- 
tion made, so that the committee must report 
by the 18th the Clarke bill for reducing 
telephone charges in New York city. Mr. 
O’Hare was voted down, 34to 41. Assem- 
blyman. Hitt’s bill, allowing the Watervliet 
Electric Railway to cross the. Congress street 
bridge into Troy, went to a third reading. 

April 18th.—Senator Erwin introduced a 
bill, growing out of the investigations of the 
general laws committee into electrical mat- 
ters, for the creation of a board of electrical 
commissioners. These commissioners shall 
be four in number and shall be appointed 
by the governor and confirmed by the senate. 
Two shall hold office four years, one for five 
and one for six. Two shall be Republicans 
and two Democrats. After the first appoint- 
ments the commissioners next appointed 
shall hold office five years. The board shall 
have headquarters at Albany, but branch 
offices may be established under deputies in 
cities of over 100,000. The board shall have 
general supervision of all electrical conduc- 
tors and shall see that they are safely and 
lawfully operated. The commission shail 
investigate the causes of accidents resulting 
in loss of life or injury to persons or property 
and shall make its report on all such matters 
investigated. It shall also have power to 
examine books and papers. The act shall 
apply to all corpurations doing business with 
electrical conductors for light, power or 
communication, to all corporations doing 
business with electrical conductors in any 
street or through subways. Wherever any 
corporations doing business in a city of over 
100,000 shall be required by the commission 
to place its wires underground it shall 
do so. The board shall makesuch rules and 
regulations in methods of stringing wires, 
depositing of poles, methods of bringing the 
wires into buildings, etc., as may best con- 
duce to the safety of life and property. The 
board has no power to regulate the strength 
of electric currents or the rates which com- 
panies shall charge for service. The salaries 
of the commissioners are not named. The 
bill is framed to follow very closely the lines 
laid down by the law establishing the rail- 
road commission. 

The Amsterdam Street Railway Company 
was granted permissiot by the Common 
Counciljfast week, to ome its road from a 
horse to an electric road.» Thomas D. Moss- 
crop, of Philadelphia, is in the city and 
stated to the Common Council that he rep- 
resented a company, that "was willing to 
come tc Amsterdant: establish.am ric 
road here and extend ‘it to Rockton. m 
$100,000 to $200,000 of stock could be sold 
to Amsterdam parties. H. L. 

Albany, N. Y., April 19. 








Rejecting Electric Light Bids. 

The Gas Commission at its meeting last 
week virtually decided to reject all the bids 
lately put in for lighting the streets by elec- 
tricity, and all three members, Mayor Grant, 
Commissioner Gilroy and Comptroller 
Myers, expressed themselves as ready to re- 
sume the use of gas lamps throughout the 
whole cf the city rather than pay the prices 
demanded by the electric light companies. 
The bids nearly all showed an increase of 
from 35 cents to 39 cents a night a lamp. 
Commissioner Gilroy moved that all the bids 
be laid over indefinitely. His colleagues on 
the board acquiesced, but Mr. Leslie, repre- 
senting the Harlem Compsny, asked to be 
allowed to read a statement to show that the 
advance in price asked for was justified, be. 
cause of the increased expenses the company 
was under in having to pay subway rent. 

Ex-Justice Kelly, who appeared for the 
East River Company. suggested that the 
question, whether or not the advanced price 
was justified, be submitted to a competent 
electrical engineer, to report to the board. 

‘** No, sir,” was the Mayor’s response, ‘‘a 
business combination has been formed by 
the companies, and certain portions of the 
city have been allotted to each company to 
get the highest pay possible for the service. 
I propose, for my part, to light the city by 
gas rather than give contracts at these high 
rates.” 

The bid of the Equitable Gas Company 
for furnishing over 3,000 lamps with gas at 
$12 a year for each lamp, was accepted. 
The Standard Gas Company had put in no 
vid. Its franchise stipulates that it shall 
not charge the city more than $12.50a lamp. 
This matter had been inquired into, and it 
was found that chapter 248 of the Laws of 
1886 says in relation to this comy any : 

‘‘Said company shall supply gas to the 
public lamps situated on the line or lines of 
the mains of said company when required 
by the said city of New York, at a maxi- 
mum rate not to exceed $12.50 per annum 
for each Jamp.” 

It was resolved to take steps to compel the 
company to furnish the Commission with a 
record of its mains and through what streets 
they run, and to light such lamps in these 
streets as have not already been contracted 
for by the Equitable Company. 


—_—-_o————" 
PERSONAL. 


Mr. H. H. Walter, of the Card Electric 
Motor and Dynamo Company, Cincinnati, 
was a New York visitor this week. 

Professor Robert Spice has been elected 
president of the recently organized electrical 
department of the Brooklyn Institute. 

Col. 8. M. Bryan was a visitor in New 
York last week. This eminent telephone 
man has several large interests that bring 
him to New York quite often of late, among 
them the type-setting machine. 

Mr. Timothy Wilson Sprague, formerly 
of the Review staff, but now of the 
Thomson-Houston Motor Company, was a 
New York visitor last week. He has im- 
proved in his pool-playing since his trip 
West. 

Mr. Walter C. Wonham, eastern manager 
ot the Hill Clutch Works, has tendered his 
resignation to that company, to take effect 
June ist. Mr. Wonham hasa number of 
friends in the electrical field, all of whom 
wish him well in whatever future work he 
may undertake. 


Mr. Ul. McL. Harding, of Chicago, 111. 
formerly general agent and recently manager 
of the mining department of the Sprague 
Electric Railway and Motor Company, bas 
severed his connection with the Sprague 
Company ; also Mr. J. L. Barclay, special 
agent at Chicago. 

Mr. F. L. Catlin, who participated in the 
great fast sending telegraph tournament, is 
said to have recently made the phenomenal 
speed of 270 words in five minutes in a 
privatetrial. Atthe same time, Mr. Roloson 
sent 267 words in five minutes. . This shows 
the difference between operating before an 
audience and in private. Both these gentle- 
men made a splendid showing in the tourna- 
ment, but neither reached Mr. Polloek’s 260 
pace at that time. 

A distinguished party, composedrof Sen- 
ator J) R. Thibaudeau, Hon. F. Li*Beique, 
M. P., Messrs. William Cassels, C. W. Hager 
and J. A. L. Strathy, arrived in Boston a few 
days ago from Montreal, These gentlemen 





control the patents of the Thomson-Houston 
Company for the whdle of Canada, and 
their visit was for the purpose of inspecting 
the company’s works at Lynn. Senator 
Thibaudeau said that the trip was for their 
pleasure and information upon electrical 
matters. He was very much interested, he 
said, in Boston’s electric cars, but thought 
the deep snows of Montreal would pre- 
vent their use there except upon elevated 
roads. 





oO 


— The village of Saratoga Springs, 
N. Y., will be illuminated with electric 
lights during the coming season. The resort 
is to be furnished with a central station 
plant of 3,000 lights capacity ; but, besides 
that, there will also be an arc light plant of 
120 lights. Owing to the fact that the 
lights will have to be distributed over an 
extensive area, the machinery is to be of a 
special kind. A 2,000-volt pressure is to be 
used on the line. The plant will be fur- 
nished with the Westinghouse alternating 
current system. Thenew Westinghouse arc 
light system will be introduced there. 


— A certificate of incorporation of the 
Tonawanda, N. Y., and Wheatfield Electric 
Company, bas been filed. The capital stock 
of the company is to be $50,000. Thein- 
corporstors named are Herbert N. Curtis 
and Clarence R. Dean, of New York city, 
and Arthur M. Travers, of Flushing, L. I. 
The object of the company is to manufacture 
electric light, heat and power and sell and 
distribute the same, also to manufacture and 
sell steam power, in North Tonawanda and 
other places in Niagara county. The three 
gentlemen namcd are on the board of direc- 
tors, as are also Samuel B. Hard and Isaac 
B. Newcombe. 


—— Representative Tucker, a member 
of the joint legislative committee which is 
now engaged in investigating the subject of 
municipal control of electric lighting, is re- 
ported as expressing himself as follows : 

‘*This move looking to the municipal 
control of gas and electric lighting, is due to 
the activity of the Nationalists, as the fol- 
lowers of Edward Lemp d call themselves. 
They appeared before the legislature to urge 
the matter, and this committee is the result. 

«‘They fully acknowledge that as soon as 
they have secured municipal control of light- 
ing, they will urge municipal control of 
street railways. For my part 1 can see in it 
merely a move in the direction of more public 
officials and more opportunities for corrup- 
tion.” 


—— The electric light plant, at the Manu- 
facturers’ Club, installed by the U.S. Electric 
Lighting Company, is one of the features. 
It consists of a 600-light United States dy- 
namo and outfit. The dynamo room is 
a marvel of beauty, being tiled throughout, 
and one entering the dynamo room and 
seeing the brightly-polished brass and copper 
work, and mechanical and electrical lay-out, 
is immediately impressed with the great ad- 
vance that has been made in this industry. 
The distribution of lights has been well 
looked after, and on the whole, the club 


presents one of the handsomest lit buildings 
in Philadelphia. It is justly proud of che 
electric light plant, and the members take 
great pleasure in showing it to all visitors. 


—— A delegation of State Senators and 
Representatives from Massachusetts, accom- 
panied by Mr. F. A. Gilbert, general mana- 
ger of the Boston Electric Light Company, 
and Mr. Clarke Greenough, counsel for the 
Boston Gas Company, spent several days in 
Washington and Alexandria, Va., last week, 
investigating the methods and cost of illumi- 
nating by electricity and gas. They had 
been at Richmond, Va., making an examina- 
tion of the systems in use in that city, and 
visited Philadelphia and New York: on their 
return for the same purpose. The agitation 
of the Nationalists, who are endeavoring to 
bring the business of. illumination under 
municipal control, has forced the’ question 
upon the authorities of several States) as 
well as upon Congress, and the Massachu- 
setts Legislature has adopted the very prac- 
tical way of investigating the principal 


systems now in operation, both under mu- 
nicipal and private control, with a view of 
obtaining accurate information which will 
enable it to intelligently dispose of the 
matter. 





a 
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GAT EWS 


—— Mexican tramways are to be lighted 
by electricity. 

— The Electric Light Company, at 
Martinsburg, will turn on 32 are and 900 
incandescent lights in a few days. 

—— The Troy, N. Y., Electric Light 
Company, has been sold to the Troy Gas 
Company for $197,000. This gives the Gas 
Company absolute control of lighting the 
city. 

—— The Edison Electric Light Company 
and the Gas Light Company, of New Bed- 
ford, Mass., have consolidated. The sum 
of $150,000 has been allowed for the Edison 
plant. 


OR) 








— Judge Goeble, of Cincinnati, has 
issued a decree, permitting the Edison Elec- 
tric Company to lay their wires underground. 
The city has filed exceptions to the decree 
and has given notice of appeal. 


— The Southwestern Electric Light 
Company, of Philadelphia, Pa., petitioned 
court for dissolution because it could not get 
privileges from the city. William H. Em- 
brick is president, and John Pettigrew, 
secretary. 


—— Anexact copy of the electric plant 
by which Kemmler, the Buffilo murderer, 
will be put to death is on exhibition at the 
Eden Musee. It is introduced into a remark- 
ably realistic scene in wax called ‘‘ Execution 
by Electricity.” 

—— The Westinghouse Electric Company 
has been awarded the contract for installing 
a new central station plant for electric light- 
ing in Portsmouth, Va., with alternating 
current apparatus. The plant will start 
with a capacity of 1,500 lights. 

—— Every town in Idaho which has water 
power is utilizing it in operating electric light 
plants. The Boise electric plant consists of 
1,000 lights. Blackfoot has put in a 500- 
light plant. Moscow has a 750-light plant. 
Hailey has a 500-light plant. Wallace will 
have a 650-light plant, and Caldwell has 
ordered a 500-light plant. 


—— A deal is reported to have been made 
by the Brush Electric Light Company, of 
Baltimore, and the Westinghouse Company, 
of Pittsburgh, by which the latter company 
practically obtains control of the former. 
The Westinghouse Company guarantees six 
per cent. interest on $600,000 of Brush 
stock and five per cent. on $200,000 of 
bonds, making $46,000 in all, annually, 
which the Westinghouse agrees to pay for 
the control of the Brush. 


—— The Monongahela Mining Company is 
about to light one of its mines by electricity. 
The plant is tobe of a special character, so as 
to make it perfectly safe and economical. A 
current pressure of 300 volts will be utilized 
on the line, and the Jamps will be placed in 
series of three throughout the mine. The 
arrangement in the shaft is such that three 
lamps can be distinguished at one time. 
The capacity of the plant is 150 lights, and 
the Westinghouse Electric Company has the 
contract for furnishing the apparatus. 


—— Before Ensign Gilbert Wilkes left the 
service of the government to join the Edison 
Company, it was arranged that he should 
act for the government in inspecting and 
testing the Brush lighting plant in the 
Washington Navy Yard, and he is now en- 
gaged in doing that work. The tests will 
show that this plant exceeds the requirements 
of the specifications in many important 
pera. Commander Bradford, who 
desig: the plant and drew the specifica- 
tions, fully recognized the difficulty attend- 
ing the use of —— tension currents, but 
was confident t roper i 
careful coMMreMmaNdl Without Cxceesive cool 
would render their use perfectly safe and 
efficient. The work has been done according 


to this theory, and the result is a model 
plant which others will do well to copy. 
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ANNUAL ELECTION OF THE NEW YORK CLUB 
RESULTS IN THE RE-ELECTION OF GEN. 
0. E. MADDEN ‘AS PRESIDENT.— 
NEWS FROM OTHER CLUBS IN 

THIS COUNTRY. 


The growth of the electrical organizations 
of asocial and scientific nature has been so 
noticeable during the past year or two that 
Mr. A. R. Foote, in charge of the Electrical 
Department in the United States Vensus, is 
to make a detailed report covering organiza- 
tions of this nature, which will include all 
the Electric Clubs as well as electrical socie- 
ties of the United States. 

The REvIEW will be pleased to forward 
to Mr. Foote all statistics regarding these 
organizations, if the secretaries will forward 
the same to this office. 

New York Electric Club. 

The Annual Meeting of the New York 
Electric Club was held Thursday evening, 
April 17th, and was quite largely attended. 
Owing to the absence of the president in 
Europe, the secretary presided, and stated 
that the Club was in a very excellent condi- 
tion, financially, and that new members 
were continually joining the club, about 400 
members being allied with the organization 
at the present time. Messrs. Stephen D. 
Field and Henry A. Reed were appointed 
tellers, and the election resulted as below 
given. Gen. E. 8S. Greeley, who had been 
nominated to the office of vice-president, 
having declined, on account of numerous 
other duties and expected absence from the 
city during the coming year, it will be 
noticed that Mr. A. H. Patterson, whose in- 
terest in the Club has long been known, was 
elected in his place. There were twoor three 
tickets in the field, and the ticket known as 
the independent was again successful, the 
election resulting as follows : 

President—O. E. Madden. 

Vice-presidents— Grosvenor P. Lowrey, 
A. H. Patterson, Erastus Wiman and W. D. 
Sargent. 

Secretary—Chas. W. Price. 

Treasurer—Willard L. Candee. 

Board of managers—J. C. Chamberlain, 
H. L. Storke, H. D. Stanley, H. C. Adams, 
J. J. Carty, Geo. B. Coggeshall, Cyrus 0. 
Baker, Jr., Samuel Insull, John A. Seely, 
C. H. Barney, J. H. Herrick, C. E. Stump 
and Henry A. Reed. 

Committee on membership—Henry Hine, 
chairman ; Lieut. F. W. Toppan, Geo. T. 
Manson, F. Z. Maguire and Geo. Worth- 
ington. 

The Evening of the Annual Meeting a éa/e 
@hote dinner was served by the new 
steward and both in service and quality was 
pronounced one of the best ever enjoyed at 
the Electric Club. 

The Election seems to give very general 
satisfaction, and it is predicted that during 
the next year the Club will make more prog- 
ress than any year during its past history. 

Among the Recent Visitors to the Electric 
Club from out of town were, Morris W. Meade 
and R. McClatchey, of Pittsburgh; Geo. 
B. Clarke, Washington, D.C.; Frank E. 
Stevens and Geo. E. Vail, Boston; A. Singer 
and T. J. Lovett, Chicago; J. S. Drake, 
Los Angeles, Cal.; G. M. Griffith, Phila- 
delpia, Pa., and M. C. Orton, Chicago. 

This Club opens the new year with partic- 
ularly bright prospects, and is the head- 
quarters of all visiting electricians, not only 


‘of the United States, but of Europe. 


Col. H. C. Davis, for nearly three years 
the president and active spirit of the Electric 
Club, is visiting in the city, having recently 
returned from London, where business calls 
him a great deal of the time. No officer or 
member of the Club has more friends in it 
than Col. Davis, and his appearance at the 
Club recently was the cause of numerous 
warm welcomes on the part of his friends. 
While in New York Col. Davis makes his 
headquarters with his son, Mr. Carl Davis, 
the electrical engineer, 120 Broadway. 

The Election of Mr. A. H. Patterson as one 
of the vice-presidents of the Club is a 
deserved recognition of his work as well as 
his generous gifts to the Club in the past. 
No more popular memberin the Club is to be 
met with than Mr. A. H. Patterson, and no 
more graceful and entertaining presiding 
officer either, for that matter, 


Gen. E. S. Greeley, who was nominated 
for the office of vice-president, is also presi- 
dent of the Union League Club of New 
Hayen, and owing to this fact and his other 
numerous duties, in a very courteous and 
coniplimentary letter to the Club, declined 
to'stand as a candidate for the office of vice- 
president. Gen. Greeley is one of the recog- 
nized standard bearers of the electrical 
industry, and had he not declined, would 
have been unanimously elected ; but as it 
is, and as he stated, the Club may count on 
him for his earnest work and well wishes. 

The Meeting of the New Board of Man- 
agers of the Club will be held the evening 
of May 8th, at which time itis expected that 
the re-elected president, Gen. Madden, will 
have returned from Europe, and com- 
mittees for the year will beappointed. This 
is a very important part of the work, as 
much of the progressive work of the Club is 
performed by the committees. In this re- 
spect the Club has been particularly fortu 
nate in the past, as members of the different 
committees have been zealous in their work 
for the good of the Club. 





Chicago Electric Club. 


One of the Most Active Members of this 
organization, Mr. H. A. Glasier, died recently 
in Chicago. He was very popular in that 
city, and numbered friends in all parts of the 
country. Mr. Glasier was ‘an old ‘soldier, 
having served through the rebellion, and 
earning the distinction of captain by his 
bravery and daring on the field. After the 
close of the war he took up the study of 
engineering, and was for a number of years 
connected with the Jarvis Engineering Com- 
pany. His death occurred on Tuesday, 
April 15th, and was sudden and quite unex- 
pected, resulting from an affection of the 
heart. Mr. Glasier leaves a wife and two 
sons to mourn his loss. 


Boston Electric Club. 


The ‘‘ Cranks ” Dinner, which takes place 
every Thursday evening, continues to be one 
of the most pleasant of the many social en- 
tertainments at the Club rooms. 

Several applications for active member- 
ship have been handed over to the member- 
ship committee during the past fortnight. 
Several of the officers of the West End Rail- 
way Company will soon join the Club. 

The Ladies’ Reception, which will take 
place at the Club rooms on next Wednesday 
evening, will prove one of the most enjey- 
able, as well as the most notable events that 
has occured under the auspices of the Boston 
Electric Club. 

Dr. A. de Bausset continues to cast a 
‘‘wishful eye” toward the Washington 
patent office. Many of his friends think it 
Is merely a question of time when the 
Doctor’s air-ship, ‘‘ Enterprise,” will mate- 
rialize, notwithstanding the views of the 
patent office authorities. 

The New England Electric Exchange.— 
The annual meeting, on Monday afternoon, 
at the Club rooms, was one of the most har- 
monious gatherings ever held by this organi- 
zation. In another column an account is 
given of the proceedings of the Exchange 
and the election of officers for the ensuing 
year. 

The Club Dinner, at the ‘‘ Quincy,” last 
Monday evening, was a success in nearly 
every respect. The most enjoyable feature 
of the dinner was the reading of a paper on 
‘Electric Railway Evolution,” by Mr. 
Joseph Wetzler, editur of the New York 
Electrical Engineer, to which paper a more 
extended notice is given in anuther column. 





Harvard Electric Club. 

There will probably be but two or three 
more public lectures this Spring. Next 
Fall it is the intention to give a series of six 
or eight. This does not include those lec- 
tures open only to members of the Club. 

; ~_>- 


The Boston Comme cial Bulletin has wisely 
concluded to change its form from the 
‘*blanket sheet” to the popular quarto size. 
In doing this, the Bulletin preserves all its 
excellent original features, makes several 
improvements in the arrangement of matter, 
and gains over a column of additional space. 
The Bulletin has long been noted for the full- 
ness and accuracy of its financial, market 
and manufacturing news, and the intelli- 
gence and completeness of its insurance, 
trade and commercial reports. With. its 
new form and improvements, it bids fair to 
make a still further advance in popular 








favor. 


“The Evolution of the Electric 
Railway.” 





A PAPER READ BEFORE THE. BOSTON ELEC- 
TRIC CLUB, APRIL 14, 1890, BY MR. 
JOSEPH WETZLER, OF NEW YORK. 


The theory of evolution, as now generally 
applied to organic life, has reached a point 
of development where it may be considered 
to have almost attained to the position cf 
established permanency, and which the many 
facts adduced all tend to strengthen. While 
the theory is applied to man, in so far as his 
bodily organism is concerned, it may be 
claimed to go’further,; and I think it cannot 
be difficult to trace its processes not only to 
the whole organism, but to the products of 
his brains and hands as well. Every step in 
advance now recognized as of benefit to 
mankind has been the result of an evolution 
of thought combined with an evolution of 
practice. Take, for example, the steam en- 
gine. What changes has it not undergone 
and what form has it not assumed since the 
day of Watt? Consider, if you will, fora 
moment, the various types into which it has 
differentiated, each of which is best adapted 
for certain conditions, localities and circum- 
stances, quite analogous, indeed, to the way 
in which Darwin and Huxley have pointed 
out the variations which changes of locality, 
climate and proximity to natural enemies, 
have brought about in the animal species. 
To this general evolution which is constantly 
going on, both in the material and the 
spiritual. world, the electric railroad is no 
exception. r.§ 

In order to be logical, let us briefly refer 
to the past for the purpose of making our 
record complete. History tells us that as 
far back as 1835 attempts were made at 
electric locomotion, and for 40 years spas- 
modic efforts in this direction can be traced 
through the annals of electricity, including 
the work of a number of men, among whom 
American inventors are by ‘no means the 
least.conspicuous. What were the elements 
in these early locomotives? -They were, 
first, the electro-magnetic motor, and sec- 
ond, the primary battery. The combination 
of these two crude, or; as we may say, 
rudimentary elements,,was evidently not 
calculated to bring the electric railway into 
the field. pf practical ‘use. . Nevertheless, 
they were.a starting point, and though un- 
successfully worked out, the.time and labor 
spent upon them cannot be said to have been 
wholly-wasted. Indeed; we may consider, 
and be able to show later on, how a suc- 
ceeding development may, by force of 
circumstances, revert to~an original form 
long extinct or forgotten. But we must 
pass on to the time when we find the dynamo 
to be a fait accompli, and the reversibility 
of the dynamo a well-recognized effect. 

With these powerful allies brought to its 
aid, and, we may add, its natural enemy, 
the primary battery, at last made harmless, 
the electric railway received another strong 
impulse of development,’ and arrived at 
what we may call the second stage in its 
evolution. Let us examine for a moment 
the elements as employed by the early 
workers in this field, and constituting what 
may be called the electric road of 10 years 
ago, and up to and including that of recent 
date. 

We have: 

1. The generator. 

2. .The insulated conductor from genera- 
tor to car. 

3. The motor on the car. ; 

4. The gearing from motor to axle. 

5. The return circuit to the generator. 

Let us take each element separately, and 
see what changes have been brought about 
from that period of 10 years ago up to the 
present. ‘T'aking up the generator first, it 
might be said that it be would be difficult to 
trace any particular change which the in- 
fluence of the electric railroad itself might 
have brought about. But even here, we can 
discern certain tendencies which may show 
themselves -more markedly at a future 
period, and which seems to evolve in the 
direction of, large multipolar dynamos of 
comparatively slower speed than the famil- 
iar two-pole machine generally employed at 
the present time. 

But we pass.on to our second element, the 
insulated conductor. Siemens, Daft, Edi- 
son and Field, and others, started out with 
one rail, or an independent central rai] in- 
sulated from the ground, as their main con- 
ductor, connecting generator and car. The 
restrictions which such a mode of carrying 
the current obviously placed upon the oper- 
ations of the road soon became apparent, 
however, and the step from a conductor 
placed upon the ground to one suspended 
above it was but. a natural one. What do 
we find asthe first attempts in this direction ? 
The weight of the motor being no longer 
available as an additional means of insuring 
good contact between the conducting rail 
and the wheel bearing upon it, Siemens con- 
ceiyed the idea of employing the split tube, 
in which a ‘slider acted as a contact device. 
The inconveniences of this arrangement. 
however, also soon became apparent, and 
the plain cylindrical wire took its place, and 





has maintained its position up to the present 





time. The sliding contact inside the split 
tube was then converted into a trolley-wheel, 
which at first, and most naturally, was 
placed on top of the wire, riding upon and 
supported by it, the weight of the wheel 
insuring the integrity of the contact. But 
the trolley-wheel riding upon the wire was 
soon found to be accompanied by certain in- 
conveniences, and the next step in this devel- 
opment was to place the trolley on the end of 
a pole and press it in contact with the wire 
from below, by which means not only is al! 
strain removed from the wire, but the latter 
is actually supported during the passage of 
the wheel in contact with it. This develop- 
ment so briefly sketched here, was, however, 
the result of innumerable experiments, and 
the various forms which the trolley-wheei 
bas taken in the past would alone make an 
interesting chapter io a volume descriptive 
of this work. 

While onthe subject of conductors, also, 
we may turn aside.to look at the state of the 
art as far as it includes placing the conductor 
below the surface of the earth. This was 
early suggested, but its development has 
been delayed ; not, I am certain, from any 
inability to successfully settle the problem, 
but for reasons which you probably are al! 
aware of, and which involve merely financial 
considerations. 

We come now to the motor. Here we find 
a still larger field than we have heretofore 
met with, although, in general principles, of 
course, all the evolutions going on are alike. 
Starting out with the practice of employing 
but one motor to each car, time and circum- 
stances seem to have dictated the use of two 
motors, which are generally in use at the 
present time, and the reasons for the.adop- 
tion of which seemed eminently sufficient at 
the time the changes were made. Principal 
among these were tbe facts that by the em- 
ployment of two macbines power was traps- 
mitted directly to two axles independently, 
instead of to one, as theretofore; again, it 
admitted of smallermachines being employed 
which could find easier place under the car 
body ; and, for the reason which was once 
broached, but which we believed the electric 
railroad has outlived, viz., that in case of the 
breakdown of one machine, it would allow 
of the car being brought home by the second 
for repairs. In connection with the motor, 
also, and intimately related to it, is the 
method of regulation and the type of ma- 
chine employed. Starting out with the em- 
ployment of external resistances placed in 
the circuit for the purpose of regulating the 
speed of the motor and car, this differen- 
tiated in some quarters into the combinaticn 
of the field magnets of the motor to effect 
the same’ purpose, although the method 
originally adopted is still adhered to by some 
as being preferable. 

We must leave this point for the present, 
and pass on to the gearing by which the 
power of the motor is transmitted to the 
axle on which the wheels are mounted. 
While up to the present, the elements that 
we have been considering were practically 
new, and, therefore, amenable in the highest 
degree to the process of evolution, the gear- 
ing of the car at once gave a wide scope to 
the electric railway engineer, by placing at 
his disposal mechanical devices, many of 
which had been in current use for years and 
years in other work, ‘and which his own in- 
genuity increased in number and changed to 
suit his own particular needs. Asa result, 
we find that one of the first devices used for 
transmitting the power from the motor to 
the axle was by the well-known belt. Then 
came the friction gear, which, in turn, was 
followed by the chain and sprocket wheel, 
and this by. the worm and wheel, the direct 
crank motion, until we arrive at the present 
most general form, the gear and pinion. 
Before this point had been reached, how- 
ever, a multitude of devices, modifications 
of those aboye mentioned, were employed or 
suggested. Even in the method at present 
in use, what changes have we not seen, and 
what has not been tried to overcome some of 
the difficulties experienced, due to the wear 
and tear, etc,, to which such gearing is sub- 
jected ? I need only refer to the various 
materials which have been employed for the 
construction of the gears to make them dur- 
able and noiseless, among which gun metal, 
raw hide and steel, and others, have figured 
prominently. Unfortunately, thus ‘far, 
where one material has been found good in 
one case, it has been found defective in an- 
other. 

We would pass on, however, to the fifth 
and last element in the electric railway sys- 
tem, that is, the return circuit from motor to 
generator. The ground return, which was 
the earliest form employed in the modern 
electric railway, may be well considered to 
be the prevailing one, for although the rail 
is brought into, service, it,is merely as an 
auxiliary; but; on the other hand, the 
metallic return is also employed to some ex- 
tent, and, in some respects, presents advan- 
tages which cannot be denied, and of which 
we shall have occasion to say, more later on 
in discussing its probable development in 
this direction. 

We have thus traced in rapid review the 
changes which the electric railway has 
undergone up to the present day, and having 
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thus briefly sketched the process, as it were, 
by which this state of development has been 
reached, let us follow out the line of thought, 
and see if we can determine in what direc- 
tion and in what manner further evolution 
will take place. Evolution, as a rule, tends 
constantly to the production of a higher 
type—one which is better adapted than its 
predecessor to the surrounding conditions. 
The electric railway may, and I am sure it 
will, develop into a better and higher type. 
As Dr. Joseph Cook, of your own city, 
would say, it will harmonize better with its 
environments, The employment of the 
word ‘‘ better” naturally implies a certain 
inferiority in the present state of the art, 
and while no one is more impressed with 
the magnificent progress made during the 
past decade (progress against heavy odds, 
ignorance and conservatism; and the antag- 
onism of vested rights or vested wrongs), it 
would be folly to say that the electric rail- 
way of to-day is perfect. Indeed, it would 
be against the laws of nature, and stamp 
the art as one incapable of improvement, 
than which no greater ill could befall it. 
Electric railroading being an eminently pro- 
gressive art, therefore, let us see if we can 
discern in what direction evolution can be 
looked for. But, before going further, I 
deem it proper to say here, that in what 
follows I do not wish to be considered as in 
any way criticising the electric railway sys- 
tem of to-day, for you and I know but too 
well that even in the present day it stands 
without a rival. I wish merely to hint at 
the direction in which still higher perfection 
may be reached, and this can best be done 
by taking up the elements in the order first 
named. 

Taking up the generator, therefore, I 
think it will be conceded that it has even 
to-day reached such a standard of perfection 
that little may be expected in the future in 
the way of an increase in its efficiency, and 
the changes which do take place will be 
more in the direction of cheaper construc- 
tion, and possibly, as the tendency seems to 
be largely to-day,towards reduction of speed. 

But when we come to the conductor by 
which the motor is fed with the energy 
necessary for its propulsion, we encounter 
the element which is, indeed, one capable of 
some evolution, and when we use the word 
‘*conductor,” we mean not only the wire 
but all those elements which are subsidiar 
to it, and which go to make up what we call 
the conductor system as a whole. I use the 
word ‘‘evolution” advisedly, in contradis- 
tinction to the word ‘‘ development,” for 
while development in detail is naturally to 
be expecied, the process of evolution which 
the electric railway is passing through at the 
present time may make entirely unnecessary 
the existence of such a system of conductors. 
I imagine that many of you have already 
divined what I am about to call attention to, 
and that is, the presence and the possible 
influence of the storage battery on the 
progress of electric locomotion. 

Though storage batteries may be said to be 
in successful operation in a few instances at 
the present day, notwithstanding the diffi- 
culties which their employment presents, 
due, principally, to the large weight neces- 
sary for obtaining the required power, is it 
likely that the art of storage battery making 
will remain stationary, and that no improve- 
ments in that direction are to be hoped for ? 
I certainly cannot bring myself to believe 
that such is the case ; indeed, I am convinced 
that with the large number of workers in 
this field, the next five years will produce a 
battery which will be adapted to railroad 
work, not only by its construction and dura- 
bility, but chiefly by its lightness compared 
with the power which it is able to develop. 
With such a battery in the field, applicable 
to the heaviest work, you can well see that 
the entire complexion of the electric railway 
situation will be changed, so far, at least, as 
the question-of conductors is concerned. 

But, given that the surmise just ventured 
should not be realized, will the present type 
of conductor be maintained in the future ? 
The type most generally employed at the 
present time is the overhead single con- 
ductor, carried on a pole, or on span wires ; 
while, on the other hand, the complete 
metallic circuit is also to some extent coming 
into use. Already we hear mutterings of 
complaint from certain quarters, relative to 
the inductive effects caused by the arrange- 
ment with the single wire and ground return. 
Whether or not the change to metallic cir- 
cuits will be made, will, I think, depend 
more upon the decision of the courts than 
on the relative merits of the two systems. 

The question whether the conductors of 
the future in large cities will be placed under- 
ground, is, in a certain sense, problematical, 
in view of the fact before pointed out, that 
the near future may make the consideration 
of conductors out of the question by the 
employment of storage batteries as a secon- 
dary source of energy onacar. But again, 
on the assumption that storage batteries will 
not be forthcoming, the paths open in the 
consideration of underground construction 
lead in various directions. Will it be a pair 
of bare conductors from which current is 
taken and returned by means of brushes 
attached to a car and project through a slot 





in the street ? Or will it be one of those in- 
genious methods in which the conductor is 
insulated throughout, but connected at in- 
tervals with the track which it energizes 
locally at the spot which the car happens to be 
traversing at any instant? These are ques- 
tions which it would be difficult to answer. 

Still | think it is’ fair to assume that the 
overhead system will continue in use for a 
considerable period of time, even in the 
largest cities, and the evolution which may 
be looked for. is a thorough standardizing 
of all the details. It is not improbable 
either that the general type of overhead 
construction may be materially modified by 
the substitution of a light and graceful truss 
spanning the street in place of the span- 
wires now employed. There are undoubted 
advantages in such a construction, both as 
regards safety and economy of maintenance. 
Such a system might also to a considerable 
extent lessen the number of posts placed in 
the streets, as it would permit of longer 
spans than are deemed advisable at present. 
Again, the conductor system of the future 
will, I think, largely resolve itself into a 
system built up of small units or sections 
intimately connected and interlaced, and 
supplied with independent feeders. Such a 
system is specially desirable in large cities, 
where interruptions on one part of the line, 
due to street blocks, fires, processions, or 
even a break in the circuit, etc., may necessi- 
tate a detour of the cars and their massing 
on other sections of the line. Ample feeder 
capacity and small sections will thus make 
a general stoppage of traffic impossible. 
Unquestionably the place best adapted for 
the conductor, every thing considered, is 
overhead. 

I must leave those problems to your con- 
sideration and, I hope, for your discussion 
later on to-night, and to the next two 
elements, which we will consider together, 
that is, the motor and the gearing which 
connects it with the axle. 

Briefly recalled, the present practice may 
be said to consist in employing two motors, 
running at high speed, connected to the 
axles through gear and pinions, which on an 
average, effect a reduction in speed of 12 to 
1. I think we caa already discern more than 
one change which the near future will bring 
about in both these elements. 

Taking up, first, the employment of two 
motors, I think it is not improbable that we 
shall find a reversion to the older type to be 
the next process in the evolution of the elec- 
tric railway ; that is, that the motor will 
probably in the future be employed to drive 
the car, connected to either one or two axles. 
Let us see the reason for this. Although two 
motors may be built by the same hands, it is 
a physical impossibility to build two alike. 
This means that such motors placed on a 
car and connected to the same switch, and, 
as a rule, connected in parallel, will act un- 
equally, one taking more current than the 
other, and introducing irregularities in work- 
ing which one motor alone would not pro- 
duce. Again, the loss which takes place on 
starting the car from rest to motion is almost 
double when two motors are employed, as 
compared with the case where but one is 
employed, owing to the fact that at the low 
starting speeds the motor has not had time 
to obtain its maximum efficiency of action. 

Again, it not infrequently occurs that the 
car in starting, takes anywhere from 50 to 100 
amperes of current through the two motors ; 
but, I believe, that experiments have demon- 
strated that if one motor alone is employed, 
the draft of current at the starting would 
not be nearly so heavy as just indicated. 

Again, looking towards the future of 
heavy city traffic, the question also forces 
itself upon the mind whether accumulated 
experience may not prove that greater econ- 
omy is to be obtained in the use of individual 
electric locomotives or motors which shall 
draw a train of two or more cars, instead of 
the present method of providing each car 
practically with its own motive power equip- 
ment. Take, for instance, the condition of 
affairs in your own city. With the different 
styles of cars, box and open, only one style 
can be on the road at one time, and, of 
the 2,000 cars, probably 1,000 are constantly 
idle. But each of these 1,000 must be fully 
equipped for work at a moment’s notice. 
This means an enormous outlay, practically 
unproductive of profit, and uiring care 
for its proper maintenance. If individual 
motors were employed, only 500, say, would 
be required,to draw any style of car, a 
number at a time, the cars being of the ordi- 
nary type, without motor equipment. This 
is an important question, which, I think, 
will soon command prominence, and which 
would be an apt example of reversion to a 
type practically extinct at the present day, 
though the first employed. 

Passing on for a moment to the method of 
connection of the motor to the car axle, I 
believe that those persons who have had 
practical experience of electric railway oper- 
ation will agree with me that evolution in 
the direction of electric car gearitig will 
develop remarkable changes in a very short 
time. Notwithstanding the t ingenuity 
which has been exhibited in this department 
of car gearing, and the truck arrangement 
generally, certain inherent difficulties have 





developed themselvesin this direction which, 
it is now well recognized, must be elimi- 
nated. Taking the gear as the working 
medium alone, the high speed at which elec- 
tric motors are operated at the present time 
is proving very destructive, and from the 
gear and pinion, each made of cast iron, we 
have passed successfully through steel, 
bronze, and other composition mixtures, 
raw hide and steel fibre. While each pos- 
sessed its own particular advantage it was 
also accompanied by a disadvantage. Thus, 
for instauce, the raw hide and steel pinion 
very soon developed a trouble, which con- 
sisted in the grooving of the meshing gear, 
which soon made its substitution by a new 
one absolutely necessary. In this direction 
alone much can be done, as I have already 
pointed out. 

Again, as the high speeds employed in the 
motor are, in a great measure, responsible 
for these troubles, the remedy seems obvi- 
ous, and is, I believe, already about to be 
applied in the employment of slower speed 
motors, and the reduction in the number of 
steps in the gearing from two pairs to a 
single pair; in other words, in the reduc- 
tion of speed from 12 to 1 to something in 
the neighborhood of 5 to 1. This will 
probably involve the evolution from the 
two pole motor to a four, or more, pole 
motor on the car. 

Looking at the question from another 
standpoint, that of efficiency, or, to put it in 
plain language, that of the coal pile, I think 
another illustration of the present conditions 
can best be shown by alluding to the fact 
that the results of tests show that nearly 50 
per cent. of the energy developed by the 
steam engine is lost in its various trans- 
mutations from the dynamo to the car axle. 
Placing the loss in the dynamo and in the 
line at 20 per cent., we have an additional 
30 per cent. lost in the motor and the gear- 
ing. ‘This excessive amount is one which, I 
believe, can be considerably reduced, and 
the remedies suggested have been various. 
In the first place, there can be no question 
that the present practice of stopping and 
starting the motor, by which enormcus 
drafts of current are taken upon starting, 
can be overcome by a change in the elec- 
trical design of the motor and the switching 
arrangements, On the other hand, it has 
been suggested that the low efficiency at 
which the motor operates before it attains 
its normal speed, can be overcome by an 
arrangement in which the motor is con- 
stantly revolved at its most economical 
speed. independently of the movement of 
the car, by providing a suitable gearing by 
which the motion can be transmitted to the 
axle. It may be argued that this method 
may introduce other difficulties, especially 
in the gearing ; but as a principle, pure and 
simple, it must be admitted to be an idea 
which is well worth consideration, and 
which may be developed to good advantage. 
The other fraction of the 30 per cent. lost 
between the engine and the car axle, is evi- 
dently in the gearing itself. It is evident, 
of course, that every stage in the trans 
mission must involve some loss, but the 
excessive amount which appears to be lost 
at present seems certainly capable of diminu- 
tion. The change from the present high 
speed motor, and its double reduction of 
speed through ‘two pairs of gear with a 
slow-speed motor and a single pair of gears, 
will, 1 think, effect a large gain in the direc- 
tion just pointed out, and we shall probably 
soon be enabled to judge by experience of 
the practical value of this arrangement. 

As regards the return circuit of the future, 
whether it shall be overhead, underground 
or through the earth, depends largely upon 
circumstances. In view of the rapid spread 
of estheticism in this country, notwith- 
standing the noble lead which your own city 
has taken on the question of overhead con- 
ductors, it seems doubtful whether in many 
large cities that type of construction can be 
maintained, and granted that it is, will the 
present type of construction be continued ? 
It is probable that if itis, it will resolve itself 
into the system which is already gaining 
ground rapidly, in which the main feeders 
will be placed underground, and the work- 
ing conductors placed upon poles through 
the center of the street where double tracks 
are employed. These poles will not only 
be available for the suspension of elec- 
tric railway conductors, but will also serve 
as supports for the arc and incandescent 
lights used in the illumination of the streets. 
As pointed out before, however, the question 
is one which, in view of the presence of the 
storage battery, is difficult to discuss, so far 
as its future aspect is concerned. 

But, finally, looking generally at the ques- 
tion of the future of electric railroading, 
and speculating as to its probable extension 
fo¥ traffic other than for street and suburban 
service, it is proper to consider whether the 
electric railway will vg Be the 
steam engine for trunk lines. hile such a 
change is, of course, by no means impos- 
sible, considered from every standpoint, it is 
probably one which will not come to pass for 
a long time, if for no other reason than the 
conservatism of the average railway man. 
But aside from this aspect of the case, an 
analysis will, I think, show that there are 


certain defined limits beyond which electric 
railroading may not compare with the direct 
steam locomotive. I have not made a sufli- 
ciently close study of this aspect of the 
case to give any actual figures, and I believe 
that we shall soon be afforded some definite 
information on the subject. 

But there is still a field for the electric 
ol beyond mere city traffic, which will, 
I think, shortly develop into considerable 
proportions, and that is in the operation of 
branch lines to the main steam railway lines, 
and as connecting links between them. 
There are many places where such lines, in 
maby cases less than 50 miles in length, 
could be economically worked on the electric 
system, and that the advantages afforded are 
already recognized, is evidenced by the fact 
that the idea is already being put in practice. 
As an example, 1 may mention the fact that 
at Sunbury, Pa., the connecting link between 
the Lehigh Valley and the Reading Rail- 
roads, is an electric railroad, which was con- 
tracted to be operated at a speed of 25 miles 
ap hour, and which carries both freight and 
passengers between the two systems, includ- 
ing in its length the passage through a bridge 
a mile long. The motor of the electric car 
is 30 horse-power, and a single one is em- 
ployed. The advantage of such feeders to 
main lines is still more apparent when we 
consider the large distances separating the 
main lines of railways in the far West, 
where frequently hundreds of miles intervene 
between parallel railway lines, and where 
electric roads might be reticulated. 

The probable development of the electric 
railway might be followed out in a great 
many more directions, but I think enough 
has been said to prove that the changes 
which will take place will be extremely 
rapid, and that the electric car and the elec- 
tric railway system generally, of 10 years 
hence, will be quite unlike that of the 
present day. 

I regret very much that the time at my 
disposal has been insufficient to present a 
more elaborate and better digested treatment 
of the subject, and, indeed, what has been 
said is intended more as the basis for a dis- 
cussion of the subject, which 1 hope will be 
indulged in, than a thorough treatment of 
the same. 
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The Brooklyn Edison Station. 

On a recent evening, a large number of 
people were present in the Edison Electric 
Illuminating Company’s new building, on 
Pearl street, near Myrtle avenue, Brook- 
lyn, in response to special invitations sent 
them to inspect the new plant, 

At an early hour the residents on Pearl 
street were astonished at seeing the front of 
the building decorated with incandescent 
lamps, which changed color every 80 seconds, 
while over the archway above the main en- 
trunce was a large revolving wheel of lighted 
colored globes, so arranged as to show each 
line of color distinctly, the general effect 
produced being agreeable totheeye. The 
rows of lights across the front of the build- 
ing were of different colors, so connected as 
to change the lights from one hue to another 
and back again. 

As the guests entered they were conveyed 
to the third floor of the building, where the 
offices and show-rooms are located, by means 
of an elevator operated by electricity, where 
they were received by Mr. Ethan Allen 
Doty, the president of the company, and 
Mr. Edison. 

In Secretary Royal C. Peabody’s room the 
phonograph was displayed. This remark- 
able machine was primed with music and 
witty sayings, which those present listened 
to with appreciative ears. 

In the directors’ room, representatives of 
the Wheeler and Wilson Company showed 
how easy it was to operate a sewing machine 
by electricity. In this room the motor for 
operating fans was also on exhibition. The 
other rooms on the third floor were the test- 
ing room, where the indicators and other 
testing apparatus were exhibited ; and the 
meter room, where the measurement: of 
electricity was explained in a manner that 
would have put the average gas bill collector 
to blush ; the draughting and store-room, 
the workshop, in which a lathe and drill 
were displayed, operated by electric motors, 
and the show-room of Bergmann & Com- 
pany, manufacturers of electric light and 
gas fixtures, where all kinds of chandeliers 
and other fixtures on which incandescent 
lamps were used were displayed. Several 
pretty effects were produced in colored 
lights. In the rear lobby, a Sprague electric 
mining hoist motor in operation was ex- 
hibited. 

On the other floors and in the basement 
were the arc light department ; the 10 horse- 
power electric motor, operating the freight 
elevator ; the dynamo department, in which 
the Edison dynamosare in operation supply- 
ing light and power over the circuit owned 
by the company, the gallery on which the 
switches controlling the dynamo currents 
are controlled, the tubes and coupling box- 
ing and the cables; the = yo and boiler 
rooms, and the pumps and artesian well. 
All of these places were visited, and in every 
room there was everything of interest to 








attract attention and excite inquiry. 
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The stockholders of the North- 
west Electric Construction and 





Supply Company, of St. Paul, Minn..,: 


held their annual meeting last week and 
elected the following board of directors for 
the ensuing year: E. R. Gilman, George C. 
Duffie, Thomas C. Sullivan. W. G. Decelle, 
H. K. Gilman, J. B. Tarbox, V. M. Wat- 
kins. The directors then met and re-elected 
E. R. Gilman president and general man- 
ager, George C. Duffie, treasurer, and W. G. 
Decelle, secretary. 


The Westinghouse Electric Com- 
pany has fitted up a department in the Gar- 
rison alley works, for the manufacture of 
street railway motors, under patents con- 
trolled by the company. Concerning the 
matter, one of the officials said: ‘‘ We have 
definitely decided not to enter the electric 
trust proposed by the Thomson-Houston 
Company. Themain support of it and a few 
other companies, has been their business in 
street railway motors. We now intend to 
enter into competition with them under ex- 
clusive patents of our own.”— Pittsburgh 
Leader, 


The Armington & Sims Engine 
Company, of Providence, have received 
an order for three double upright 7x5 engines 
for the new government cruiser, ‘‘ Newark,” 
which the Thomson-Houston Company will 
light. These engines are to be strictly of 
the marine type, with many new improve- 
meuts, giving the greatest amount of power 
for the least weight and square foot of floor 
surface. They will not be compounds, as 
recent and exhaustive experiments by the 
French and English Navy Departments have 
condemned the small compound engines for 
ship lighting, and this contract has, in a 
measure, been awarded and based on their 
experience. 


The North Western Electrical 
Supply & Construction Company, 
of Seattle, Wash., have closed the contract 
for the complete electrical equipment of the 
new Denny Hotel, of that city. In addition 
to the Edison system of lighting, the work 
will include the Partrick & Carter needle 
annunciator of 300 numbers, with fire alarm 
and return calls. Each room will be fitted 
with a P. & C. combination bell and push. 
The Levens Electric Company have con- 
tracted with the Park Hotel of Hot Springs, 
Ark., for a 300 number Partrick & Carter 
needle annunciator, with fire alarm and guest 
call. A feature of this equipment will be 
the new bronze metal belland push combined, 
made by Partrick & Carter. 


Chas. A. Schieren & Company 
have just received an order from the Citizens’ 
Electric Illuminating Company, of Brook- 
lyn, N. Y., for 98; feet of 42 inch three- 
ply ‘‘ Electric” Jeather belting. They pre- 
viously sold this company 

106 feet 42 in. double “‘ Electric” beltirg. 
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for main drive, and all the necessary dynamo 
belts, in addition to this. They also furnished 
the Municipal Electric Light Company, of 
Brooklyn, with 

109;’5 feet 48 in. double ‘‘Electric” belting. 

113 ——_ in 

O84, “ 20 “ = i 

for main driving belts, and about 325 feet of 
eight inch double ‘‘ Electric” belting to run 
their dynamos. ' 
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Westinghouse Union Switch Company. 

The Union Switch and Signal Company 
stockholders held their annual meeting re- 
cently. The annual report showed that the 








earnings from sales for the 12 months end- 
ing December 31, 1889, were $575,749.29, the 
operating expenses, $513,613.94, the interest 
and discount, $39,065.54, leaving as net earn- 
ings, $23,069.81. The financial statement 
showed the available assets to be $604,383.08, 
the unavailable assets, $1,297,931.77, making 
the total assets of all kinds, $1,902,314.45 ; 
it also showed the liabilities to be $2,194,- 
197.01, leaving a balance to debit of profit 
and loss of $291,882.56. To the available 
assets ($604,383.08) is to be added the unis- 
sued preferred stock, amounting to $129,- 
900, making a total of available assets of 
$734,238.08, with which to meet a total in- 
debtedness, exclusive of bonds, of $519,- 
247.01, leaving a working surplus of 
$215,036.07. President Westinghouse stated 
that the amount of preferred stock sold to 
date at par was $370,100. The business of 
the company isin a very satisfactory condi- 


tion. 
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The Production of Copper. 

From a recent statement in the London 
Financial News, it appears that when the 
French syndicate collapsed, less than a year 
ago, copper fell in a few days from £80 to 
£35 per ton, and if it had remained at this 
low price it is probable that the stimulus 
given to consumption, coupled with the 
check to production, would have led to a 
marked improvement in the position of the 
market. The immense stocks might then 
have been steadily reduced until they 
reached a normal amount, when a perma- 
nent improvement in prices would have been 
justified. But the copper market was bol- 
stered up by those who were left as the 
heirs to the stock accumulated by the syndi- 
cate, and as a result of the advance in 
prices the present supplies in England and 
France still stand at 95,000 tons, as against 
125,000 tons in March, 1889. In other 
words, a year of extremely active trade has 
only effected a diminution of 30,000 tons in 
the public stocks, which are still twice as 
large as they were when the French specu- 
lators first turned their attention to the cop- 
per market. On the score of consumption 
there is no cause for complaint, for the de- 
liveries in England and France in the year 
ended February 28 last, amounted to 134,000 
tons, against only 59,000 tons in the*preced- 
ing 12 months; but those who anticipated a 
diminution in the production have been 
greatly disappointed, for, instead of a falling 
off, there has been, according to the annual] 
return compiled by Messrs. Henry R. Merton 
& Company, an increase of nearly 4,000 
tons. These statistics, are, in some cases, 
only estimates, but they are, probably, very 
nearly accurate. From this return we take 
the following figures, showing the produc- 
tion in the past four years : 








- Tons = 
1889. 1888. 1887, 1886. 
De a eee 8,300 7,450 7,700 9,700 
aE 24,250 31,240 29,150 35,025 
Cape of Good Hope. 7,400 7,300 7,25 6,025 
COE. v0sce0esee 17,356 15,280 14,875 14,465 
FREE vcesscvevccnce 15,000 11,600 11,000 12,000 
ee 4,070 4,700 5,000 4,875 
Spain and Portugal. 57,000 57,300 53,706 49,658 
United States— 
Lake Superior.... 38,769 38,650 33,330 35,590 
Montana......... 46,518 43,703 35,225 25,7 
CC Se 14,419 14,062 8,035 6,985 
Other States...... 6,068 5,295 2,519 1,510 
Venezuela .......... 5,563 4,000 2,900 3,708 
Other countries..... 18,286 18,596 13,383 11,880 
iisine, wcens 262,950 259,126 223,973 217,136 


From this, continues the same authority, 
it will be seen that, with the exception of 
Chili, where in 1888 production was forced 
on at a pace too great to last, there was last 
year an increase in the supply of copper 
from nearly all sources, the production of 
the United States and Japan exhibiting a 
marked increase. The Spanish and Portu- 
guese figures are estimates only, but they 
show an increase of 2,300 tons in the output 
from Rio Tinto, with a decrease of 1,750 
tons from Mason and Barry. The output of 
the New Quebrada mine, in Venezuela, has 
increased from 2,900 tons in 1887, to 5,563 
tons last year, and some of the smaller pro- 
ducing countries also show an augmented 
output, The diminution in the supply from 
Chili has taken place mainly since the fall in 
prices, but for some months past there has 
been an increase in the charters, so that any 
hopes founded upon a continuation of limited 
shipments from that quarter, are unlikely to 
be realized. Taken as a whole, the statistics 
show that, at the present range of prices, 
the tendency is for production to increase 
rather than to diminish. So far as can be 
foreseen, the probability is that consumption 
will do little more than keep pace with sup- 
plies—if, indeed, it does that—and, hence, it 
is evident that anticipations of an improve- 
ment in copper and copper mining shares are 
not warranted by the present conditions. 





Using Natural Power. 

A company which has been formed in 
Hartford proposes to build a dam across 
the Farmington river at Tariffville, Conn., 
putin dynamos, etc., and generate electricity, 
which is to be conveyed by large copper 
rods, strung above ground, to Hartford, 
11 miles away. About 2,000 horse-power 
will be turned into electrical energy. The 
Hartford Electric Light Company has agreed 
to use a portion of this energy, enough, in 
fact, to supply its patrons and light the 
streets. The surplus power will be used for 
electric motors in factories and elsewhere. 
The contract with the electric light company 
is so drawn that the power company is sure 
of a good return on its investment. The 
names of the promoters of the scheme have 
not been made public. Work on the pro- 
posed dam will begin at once. 
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New Power Station. 


The Boston Commercial Bulletin, of April 
5, contains the following : 

‘* Foundations have been laid for the new 
electric power station of the West End Rail- 
way Company, in Cambridge, on the old 
site of the New England Glass Works. 
When finished in the fall, the station will 
furnish current for 270 cars in summer and 
200 cars in winter. It will have ten 250 
horse-power dynamos. The Cambridge 
Electric Company has the contract to furnish 
power for the summer and until the new 
station is ready next fall. The West End 
Company will lay a great deal of new track 
this season, probably 50 milesin all. The 
girder rail will be used, set longitudinal on 
a stringer which in turn will lay upon ties. 
The rail is steel, three inches high and the 
stringer 44 inches high, making the total 
height 10} inches. The tread will be about 
y an inch above the paving and the tram will 
be about 8 of an inch below the paving. 
From the top of the tram to the tup of the 
tread will be about 1} inches, which will give 
un opportunity for deeper flanges on the car 
wheel. 

‘*The company finds the old horse car 
rails inadequate for electric purposes and 
intend to replace it with this new track 
which is efficient in keeping the electric cars 
from derailing. The wheel flanges of the 
new electric cars will also be enlarged to % 
and probably { of an inch, the present size 
being § of an inch. It is proposed to lay 
this new track in the following districts : 
Tremont street and Washington street from 
Boylston to Dudley streets ; the lines using 
electrics running from the Tremont House 
to the Nothern depots ; Grove Hall to Dor- 
chest'r; from Egleston Square to Forest 
Hills; from Tremont street to Jamaica 
Plain ; from the Common to Mt. Auburn ; 
from Union Square, Somerville, into Craigie’s 
Bridge ; from Charles street to Park Square ; 
Washington street to Brighton ; from Cam- 
bridge street to Oak Square; Columbus 
avenue, Berkeley street and Dover strect. 

‘*The company has placed orders for 32 
new electric cars which will seat 40 passen- 
gers and will be ready in two or three 
months. These cars will have double tracks, 
the wheels on each track will be 4} feet 
apart, and will run along as steady as a 
steam railway car. The company has also 
placed orders for six double truck Robinson 
radial cars.” 

The managers of the Federal Street and 
Pleasant Valley Street Railway, of Pitts- 
burgh, Pa., which has been operating 25 
motor cars on the Sprague electric system 
for some time, have ordered an additional 
equipment of 14 motor cars. This road 
now extends in the city of Allegheny, over 
the line of the early electric railway on Uni- 
versity Hill, which used the Bentley-Knight 
system, with underground conduit, and was 
one of the first installed upon that system. 
The regular method of overhead contact is 
now used on this section of the road, as well 
as upon the rest of the line, and the conduit 
has been abandoned. The grade surmounted 
by the electric cars upon this road is quite 
severe, being in one place about 1246 per 
cent., the length of the grade being over 
amile. With the old electrical equipment, 
this grade was considered too steep to be 
ascended in the ordinary manner, and at the 
steepest part a rack was used between the 
tracks in which a pinion connected with the 
motors engaged, in order to secure the neces- 
sary traction. With the new equipment, 
this arrangement is found to be unnecessary, 
and the Sprague cars have no difficulty in 
ascending the grade, with the aid of no other 
traction than that which the wheels secure 
from the rails themselves. There are now 
over 80 cars in regular operation upon this 
line. 








New Offices of the Thomson-Houston 
Electric Company, Boston, Mass. 


As briefly alluded to in these columns 
recently, the above named company has 
leased additional offices—occupying the en- 
tire second and third floors—in the ‘‘ New 
England” building, connecting by bridges 
with the company’s old quarters in the 
adjoining (*‘ Hathaway ”) building. 

The increased accommodations afforded 
by the new offices will facilitate the prompt 
handling of the Thomson-Houston Electric 
Company’s large and steadily increasing 
business. 

The following named departmeuts of the 
company will remain in the ‘‘ Hathaway ” 
building, viz. : Secretary and assistants, en- 
gineer, assistant engineer and draughtsmen, 
shipping department, book-keeping depart- 
ment, isolated electric lighting department, 
and stationary electric motor department. 





Fie. 1.—‘‘ HatHaway” Buiipine, Evesc- 
TRICAL HEADQUARTERS, Boston. 


The large and pleasant cflices on second 
floor, occupied until recently by the com- 
pany’s railway department, will be hereafter 
used as the headquarters of the electric 
motor department. 

Herewith we present illustrations (Figs. 1 
and 2) showing front and side elevationsof the 
‘* Hathaway” and *‘ New England” build- 
ings, respectively. 

Fig. 1 represents the ‘‘ Hathaway” build- 
ing fronting west on Atlantic avenue, and 
also the south or Summer street side of the 
building. 

Fig. 2 gives front elevation view of the 
‘* New England” building on Summer street, 
directly opposite the New York & New 
England R. R. station, adjoining the ** Hath- 
away” building (connected by iron bridges) 
on the west, and the ‘‘ Estes Press” building 
on the east side. 

Both buildings named are fitted up with 
fast running elevators, letter chutes, restau- 





‘*New ENGLAND” Buriprna, Boston. 


rant, barber shop, and all other modern con- 
veniences. 

The ‘‘ Hathaway ” building covers nearly 
18,000 square feet, and the ‘‘ New England” 
building about 9,000 square feet, and are 
situated at the intersection of three impor- 
tant thoroughfares, viz.: Summer street, 
Federal street and Atlantic avenue. The 
first named building has a frontage of 100 
feet on Atlantic avenue and 215 feet on 
Summer street, and the other building bas 
98 feet frontage on the last named thorough - 
fare. The buildings have six floors and 
basement. respectively. and are built of fire 
brick, with brown stone foundations and 
trimmings. 

Theaccompanying diagram sketches (Figs. 
3 and 4) show'the plan of second and third 
floors of the*‘ New England” building; ‘and 
represent the exact location of the several 
departments of the Thomson-Houston Elec- 
tric Company, occupying the new quarters. 

The following list of electric light com- 
panies, electrical enterprises and kindred 
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pags occupy offices i in the ‘‘ “eel 
‘* New England ” buildings, viz. 


“aoe Houston Electric Company. 
Westinghouse Electric Company. 
Westinghouse, Church, Kerr & Company. 
Sawyer-Man Electric Company. 
Bernstein Electric Company. 
Simplex Electric Compan 

ompany. 


Waterhouse Electric 
Tesla Electric Company. 

North American Construction Company. 
Thomson-Houston Motor Company. 

Ww. E. Boland Electric Railroad Company. 
Consolidated Electric Company. 

Drew Electrical Company. 

Gethens Electric Com any. 

Safety Electric Light Company. 
American Electric Register Com 
Johnston Electric Train Signal C 
ELecTRICAL REVIEW. 

Electrical Engineer. 
Practical Electricity. 

National Construction Company. 
Union Switch and Signal Company. 

Rowell American Switch Com 

National Telephone Manufacturing Company. 
Tripp Manufacturing Company. 
Electro-Magnetic Clock Company. 

Shultz Belting Company. 

Laminar Fibre Company. ° 

Evans Friction Cone Company. 


pomony. 





Better Than An Electric Light. 

‘‘There came about his head a halo as 
of fire,” said the wife of the Rev. Thomas 
C. McMasters, an aged retired elder of the 
Methodist Episcopal Church, for > last 20 
years a resident of Glens Falls, N. Y 

Mrs. McMasters continuing, stated that 
her husband came into the house about 8 
o’clock in the evening feeling quite well 
apparently, and sat down on the bed pre- 
paratory to retiring, when he was stricken 
with paralysis, and there came about his 
head the halo, transfiguring his countenance. 
It lasted one hour aie half and was like a 
luminous cloud about the old man’s head, 
extending above him a few inches and reach- 
ing from shoulder to shoulder. The bed 
room was dark ut the time and the glory was 
plainly visible—in fact, it illuminated the 
room with its radiance. 

The venerable wife of the aged minister 
says the halo has appeared around the head 
of the minister before. No explanation of 
the mystery has been offered. 
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Fic. 3.—DIAGRAM OF SECOND FLOOR, 


The opening of the Corcoran Art 
Gallery, Washington, one night last week 
and the exhibition of the pictures and 
stataary in a flood of electric light, was a 
pronounced success and will probably be 
continued. Here is an example for the 
trustees of the Metropolitan Museum to 
emulate. 

+. e_—__—__ 

At a supper given in Baltimore, every- 

thing was done by electricity. The press- 





MANAGER 


Ry. Deer. 














**New ENGLAND” BUILDING. 


Killing Rats by Electricity. 

A young electrician, of Omaha, has a very 
ingenious way of killing rats. The rodent 
is caught in an ordinary oval trap, the bottom 
of which is covered with tin. One wire con- 
nected with a dynamo is fastened to the tin 
lining of the trap, and another is thrust into 
the prisoner’s cell. The well-known pro- 
pensity of a caged rat to do battle asserts 
itself, and he seizes the wire between his 




















































































































Fie. 4.—D1saAGRAM OF THIRD FLOOR, 


ing of an electric button notified the band to 
play, the dancers to dance. In the supper 
room was a track of small brass rails, on 
which was an electric car or basket about a 
foot long and 80 inches wide. This car con- 
veyed the viands from the butler’s apart- 
ment. The butler placed the courses in 
silver trays upon the car;and sent them along 
the electric railway. Thecar stopped long 
enough in front of each plate for each guest 
to help himself. The car was also supplied 
with electric bells. Under .the tables were 
music-boxes operated! by electricity -which 
played during the supper, Not a drop of 
coffee or a bit of ice cream was spilled by 
the electrical waiter. 
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‘* NEw Ene@ianp” LBuiLDING. 


teeth. In doing so he makes the mistake of 
his life. The circuit is completed, his jaws 
close on the wires with a death grip, and 
without a squeak, and almost without a 
p acsehe he passes into a state of eternal 
esuetude. 








INTRODUCING ENTIRELY NEW PRINCIPLES. 





—_ 
Pat. Mar. 19, 1889. 


_= 
THE OLD STYLE. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 


Page Belting Co 


mpany, Concord, N. H. 

BRANCHES: Boston, New York, Chicago, San 
Francisco. Also, manufacturers of all’ the 
staple es of Leather Belting and Lacing. 
Send for Illustrated Catalogue—a valuable 


treatise on belting, Free. 





SUNNY OFFICES 
“NEW ENGLAND” 


“HATHAWAY” BUILDINCS 
Foot of Summer 8t., next to N.E. B.R. Depot. 


As a rule, business men spend 
most of their DAYS in offices 
which should be SUNNY and 
PLEASANT to be HEALTHY. 


Our rooms face South and are 


COOL in SUMMER & WARM in WINTER. 
ARTHUR H. TABER. Agt., 
Room 28, 620 ATLANTIC AVE. 





The New Metal of the Present, no longer 
** The Metal of the Future.’’ 


ALUMINIUM! 


To ST REZ READY. 


ALUMINIUM —Its History, Occurrence, Prop- 
erties, —— ‘ —, including ng 
Alloys. By J am le ~A., A. C., 
structor in Me’ lurgy by ‘the Lehigh el 
Second edition, revised and greatly enlarged. 
lustrated by 28 engravings and two diagrams. 10 
pages. 8vo. 

Price, $35.00, by mot, pe of postage, te 
any address in the wi 

CONTENTS : tite - of Aluminium. 

urrence of Aluminium in Nature. III.— 
Physical Properties of Aluminium. IV.—Chemical 
Properties of Aluminium. V.—Properties and Prep- 
aration of Aluminium Compounds. VI.—Prepara- 
tion of Aluminium Compounds for Reduction. VII. 
—The Manufacture of jum. VIII.—The Reduc- 
tion of Aluminium Compounds from the Stand- 
‘point of Thermal-Chemistry. IX:— uction of 
Aluminium Compounds + means of Potassium or 

Aluminium Compounds 
by means of Potassium or Sodium (Continued). 
XI.—Reduction of Aluminium Compounds by the 
use of Electricity. XII.—Reduction of Aluminium 
Compounds by other means than Sodium or Elec- 
tricity. XIII.—Working in Aluminium. XIV. a 
loys of Aluminium. XV.— Aluminium - Cop 
Alloys. XVI.—Aluminium -Iron Alloys. XVI 
ysis of Aluminium and Aluminium Alloys. In- 

ex. 








Ge A circular of four pages, ito, showing the 
full Table. of Contents of this thoroughly revised 
and recast treatise, me gh the state of the indus- 
try up to 1890, —_ which dg layed an importan) 
part in the rapid Foe othnd of this New Metal, 
will be sent ine and free free of of postage, to any one in 
any part of Surnish his address. 

Ge Our new and cabot ¢ Selehenes of Practical 
and Scientific Books, 86 pages, 8vo, and our other 
Catalogues, the he whole covering every branch of 
science ed to the arts, sent free, and free of 
postage, to any one in an part of the world who 
will furnish us with his ress. 


HENRY CAREY BAIRD & CO., 
Industria) Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, Pa.,U.S. A. 


LECTRIC B. Manone 
C 0 N D E N ) E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


NON-ELEGTRIG 


TELEPHONES 


THE MOST 


Efficient, Desirable and Practicable. 


Senpb FoR Aprit Price List. 


NATIONAL TEL. MFG. co., BOSTON. 


(Mention this Paper.) 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOTORS 
Or any Apglignegs weet wool 3 in Electric Lighting 
m Purposes, 

for wi... a may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 

This factory is exceptionally 
well located for receiving sup- 
plies and for getting low rates of 
freight both east and west. 

Correspondence addressed to 
“ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention, 





WM. MARSHALL, 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON APRIL 15, 1890. 

425,413 Balanced pen for autographic telegraphs; 
Harry Etheridge, Pittsburgh, Pa. 4 

425,435 Brush holder for dynamo electric ma- 
chines or motors; Frederick A.La Roche, Phila- 
delphia, Pa 

425,465 Clutch controller; David R. Steele, Water- 
loo, N. Y. 

425,470 Distribution of electric currents. 425,640 
Guard for electric railway trolleys; Elihu Thomson, 
Lynn, Mass. 

425,488 Contact device for electric railways. 
425,489 Electric railway contact; Francis O. Black- 
well, New York, N. Y. 

425,493 Method of transferring batteries; 
liam B. Cleveland, Cleveland, Ohio. 

425,507 Electric :~d switch ; Cornelius J. Ham- 
ilton; Philadelphia, Pa. 

425,511 Telegraph transmitter; Francis W. Jones, 
New York, N.Y. 

425.513 Insulator; William P. Kookogey, Brook- 
lyn, N. Y. 

425,568 Thermo-electric battery; John Edelkamp, 
New York, N N. Y. 

425,579 Electric meter; 
France. 

425,594 Electric call; Jacob B. Currier, Lowell, 
Mass. 

425,597 Receiving apparatus for cable teleg- 
raphy; Patrick B. Delany, New York, N. Y. 

425.615 eortesing compound; Adolphus A. K nud- 
son, Brooklyn, N. 

425,625 a Emer H. 
Parker, Evanston, Ill. 

425,627 pe car motor; Edgar Peckham, New 
York, N.Y 

425,630 Electric call. 425,631 Telephone bell and 
connection; David H. Rice, Lowell, Mass. 

425,741 Incandescent lamp socket; 
Brailey, Harrison, N. J. 

425,757 Electric heating apparatus for electric 
railway systems. 425,866 Electric railway car ; 
Mark W. Dewey, Syracuse, N. Y. 

425,760 Measurement of electricity in distribution 
systems. 425,761 Incandescent lamp. 425,763 Com- 
mutator for dynamo aeatete machines; Thomas A. 
Edison, Menlo Park, N. J 

425,762 Cut-out for incandescent Soviets lamps; 
Thomas A. Edison, Llewellyn Park, N. . 

425,767 Electric railway; Thomas A. -_ San 
Francisco, Cai 

425,777 Electric door opener; William L. Godfrey, 
Brooklyn, N. Y. ” eras 

425,801 Electric lighting system ; Frederick John- 
son, Brooklyn, N. Y. 

425,818 Secondary battery. 
battery electrode; James F. 
delphia, Pa. 

425,840 7. {om recorder ; 
Washington, D 

425,853 tend circuit for telephone purposes; 
Arthur W. Berne, New Orleans, La. 


Wil- 


Victor Papp, Paris, 


James J. 


425,819 Secondary 
McLaughlin, Phila- 


John H. White, 


425,862 Multiple telephony. 425,863 Telephone 
system; John J. Carty, New York, N. Y. 
425,883 Electrically ee car; Rudolph M. 


Hunter, Philadelphia, 

425,902 Secondary hatte ; Gustave Phili rt, 
Paris, France. ws 7” 

425,911 425,912 Electric railway; Richard V. R. 
Sill, Detroit, Mich. 

425,918 Wire conduit; Andrew J. Smith, Soldiers’ 
Home, Kans. 

425,917 Electric conductors; 
Florence, Italy. 

425,923 Method of operating synchronous alter- 
nating current motors; Carl Zipernowsky, Buda- 
Pesth, Maximillian Deri, Vienna. 

425,950 Electric railway; Walter H. Knight, New 
York, N. Y. 

425, '959 Galvanic ya AY Louis M. J. C. Renard, 
Mendon, near Paris, France 
youn .961 Electric conductor; Philip Seubel, New 

ork. 

425,963 Electric switch; Ernest P. Warner, Chi- 
cago, Ill. 

425,964 Electric railway system. 425,965 425,966 
Electric railway; David G. Weems, Baltimore, Md. 


Eugenio Tortora, 








ANTED.—A young man, graduate 
of Cooper Union, and experienced 
mechanic, desires a position as assistant to 
an. Electrical Engineer; can also assist at 
draughting. 
S. EDWARDS, 
146 Rutledge 8t., BROOKLYN, N. Y. 


R. D. WILSON & C0, 
ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 

We offer for sale —— 

Local Electric Co.s’ Bonds, netting 6% 

Mfg. Co.s' Preferred Stocks, “ 7% 
« © Common. Stocks, « 8% 


STOCK OF ALL THE ELECTRIC LIGHT AND 
WELDING MANUFACTURING COMPANIES. 


Full information given on all Electric Securities. 
Correspondence Invited. 


118 DEVONSHIRE ST., Room 21, BOSTON, 
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Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 


ww. oa. G@oRDon ck CoO., 


ELECTRIC LIGHT AND POWER SPECIALTIES, | 


Send for Catalogue. 


115 BROADWAY, NEW YORK. 
ELECTRICAL CONTRACT WORK. TTT 


Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 


of any system of Arc and Incandescent Lighting, 
C entral Stations and Electric Street Railways oper- i= rs 
ated Overhead, Underground or by Storage Batteries i 


— ADDRESS — wet 
EUGENE T. LYNCH, Jr., Consulting Engineer, | Gir ard Building.BrondaChestnctSts 
120 Broadway, New York. | PHILADELPHIA. 














Daniel W. Baker. BA KK BH R & . oO. 9 


Importers, Melters and Refiners of 


PLATINUM™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N, J. 
®latinure im sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased | 


“Magnetic Vane" — and Voltmeters, 








THE NEW ADOPTED 
enemas USED ENTIRELY Br 
DIRECT CURRENTS, P Mather Flectrie Go. 





SEND FOR CATALOGUE 1-66 OF ELECTRICAL TEST INSTRUMENTS, 
MANUFACTURED BY 


QUEEN && GCO., PHILADELPHIA, PA. 
THE WYCKOFF PIPE ” 


MANUFACTURERS OF 
WOODEN PIPES FOR 





We have large works fo Tr creosot! 
Telegraph Polen ae, dn 


WILLIAMSPORT, PENN. 


NEW YORK ELECTRIC SUPPLY CO. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


Lumber, R. R. Ties, 





SEND FOR CATALOGUE. 





ELECTRIC SUPPLIES OF EVERY DESCRIPTION, 


Electric Light, Telephone and Telegraph Apparatus, Dynamos, 
Electric Motors, Primary and Storage Batteries, Etc. 


No. 94 TIBERTY ST., as 





SP assortment of different sizes and qui ities on BRAIDER 


S cE 2 colors ’to order. Send for Sample and Prices, 
§ WM. MACFARLANE, & CO0., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Wi-nufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


OOLS, ready for the machines, in Red, Yellow and Green. | 

















THE HORIZONTAL 


| )rilling * Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product ‘Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Src. & ELecrriciay. 


AMERICAN ELECTRICAL WORKS, 


YY Manufacturers of Patent Finished 


/ ELECTRIC LIGHT WIRE 


47 - z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
_ RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


- ena, STEWART STREET” PROVIDENCE, B. | 












' | EUGENE F. PHILLIPS, PResipent. 


Cyrus O. Baker, Jr. | 


UNDERGROUND ELECTRICAL WIRES, | 


NEW WTorRrsEe | 


JOHN CARROLL, Sec’y-Treas. 


| .. EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


: FARADAY CABLES. 
one AND FACTORY, MONTREAL. CANADA. 


st. Gabriel Locks, 








OF PITTSBURGH, PA. 
MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


oP 48 85 =). Fe 





ro Se el De De hy 8 oe ae 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE 


43 SIXTH AVE. PITTSBURGH, PA 








Y Flectric Batteries “ 





MARK. 





The Standard’ Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West {8th Street, New York. 
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WESTERN ELECTRIC COMPANY, 


NEVV WORE. 


CHICAGO. 











== MANUFACTURERS OF 











Weatherproof and Underwriter’s Wire 


AND WESTERN AGENTS FOR 


tA. G DAY’S KERITE WIRE. «© 








THE EDDY ELECT 


3 


KANSAS CITY, Rialto Building, 


RIC M’F’C CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc, No Reversing. No Water, No, Noise, No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church St., BOSTON, [11 Arch St., PHILADELPHIA, 506 Commerce 8t., 
NEW ORLEANS, 106 Carondelet St. 


WINDSOR, CONN. 





OF THE 


UNITED STATES. 


A large, handsome Map of the 
United States, showing North and 
South Dakota, mounted and suitable 
for office or home use, and issued by 
the 

BURLINGTON ROUTE, 
will be furnished responsible parties 
free on application to the undersigned. 


PLAYING GARDS. 


For 10 cents, either in postage or 
by applying at Room 12, C., B. & Q. 
Rk. R. General Office, corner of Adams 
and Franklin streets, Chicago, you 
can obtain a pack of best quality 
Playing Cards. 

P. S. EUSTIS, 


Genl, Pass. & Ticket Agent, C., B.& 0. R.R., 
CHICAGO, ILL. 





EOR SAt.E. 
i-2 PRICE. 
NEW ENCINES. 
Two 40 H.P. Armington & Sims’Automatic Engines, 

One 50 H.P. Russell Automatic Engine, 


A. L. IDE & SON, 


SPRINCFIELD, ILL. 








| ELECTRICLICHT TOWERS 


FOR SALE.—We have for sale 
eight (8) one hundred and fifty (150) feet, and 
two (2) one hundred and seventy-five (175) 
feet tubular Iron Towers with Elevators, all 
complete, and in good order. 

We will send them as they stand, or F. O. 
B., Savannah. Address 
The Brush Electric Light & Power Co., 
Savannah, Ga. 





THE E. S. GREELEY & CO., 








Np 





Nos. 5 & 7 Dey St., New York 


Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 


Cleveland Are Light Cut Onts& Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapés. 
Rubber, Porcelain and Glass Insulators 


WIRCS OF ALL KINDS. 


Silk & Cotton Covered Flexible Conducting Gand 
of various sizes for Incandescent | 
Spikes, Pole Steps, Lag Screws, Drive Screws. 


Turn Buckles. Ete, 










ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
6 ano 7 Dey St., New Yora. 


WELLINGTON 


r Belt Holde 


and 





W.R.SANTLEY & CO. 


WELLINGTON, O. 


ELECTRICAL REVIEW BINDER FREE 


The Electrical Review will send 
a FREE BINDER to every sub- 
scriber in the U.S. and Canada 
who sends $3.00 for a year’s 
subscription. 


Address, 








FLECTRICAL PICTIONARY 


By EDWIN J. HOUSTON, A. M. 





655 Pages ; 396 Illustrations ; Cloth. 


Gives a clear definition of the word, 
term or phrase, and a brief statement 
of the principles of science involved 
in the definition, with illustrations 
where necessary. 

Sent, postage prepaid, to any ad- 
dress on receipt of $2.50. 


ELECTRICAL REVIEW, 


i3 PARK ROW, 











Electrical Review, 13 Park Row, N.Y. P. O. Box 3329. New York. 
RAILWAY DIRE (TORY 
. PUBLISHING (0- Ves 
Issued, 


1890, 


THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and dealers, 


covering all articles,’ 


es and materials used in ‘the construction and operation of 


Railroad, Telegraph, Steamship, Heat and Power, Electric Light 


Co.s’ etc., includiug dealers in Lumber, tron and Steel. 


Locomotive and 


Car Buliders, Railroad, Bridge and other Contractors; Electric Light, 


Telegraph and Telephone Co.'s; 
Including a list of every Railroad 


Builders and Materials. 


ewig 
in the United States, Canada and Mexico, giving 


length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction. 


Price, 


$2 00. 4 
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“6, & 6,” ELECTRIC MOTOR COMPANY, 


402 & 404 Greenwich Street, New York. 
ALLSTANDARDSIZES , jf QVER 6,000 NOW IN USE 


— a 
In the UNITED STATES, 


Flectr IC Motor Se © BD Running sewing Machines, Slevators, 
From !/ H. P. to 50 H. P. 


Blowers, Coffee Mills, Polishing and 
NEW ENGLAND OFFICE: 148 High Street, 














CHICAGO OFFICE: Phenix Building. 


Crinding Tools, etc. 
cor. Oliver, Boston. ——— 
CINCINNATI OFFICE: Smith Building. 


PHILADELPHIA OFFICE: 301 Arch Street. —— 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


rae NEW 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains ‘and “‘Locals,”’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 
and all Classes of Closed and Open Circuit Work. 


FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 





























ADDRESS : 


Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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UNITED STATES ELECTRIC LIGHTING CO, 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 


ARC “INCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS.==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 










































































ELECTRIC MOTORS and GENERATORS. 





NEW U. 8. MOTOR. 
Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required E. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New U. S. Catalogue on Incandescent ‘Lighting and Motors. 








GENERAL OFFICES:.~ 
EQUITABLE BUILDING, 120 Broadway, N. Y. 
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rELE; 


Thomson-Houston Eleciric Go., 


MANUFACTURERS OF 


Dynamos, Lamps and all Necessary Appliances 
DIRECT GURRENT INCANDESCENT LIGHTING 



































40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 


FOR 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 


148 Michigan Avenue, Chicago, Ill. 














620 Atlantic Avenue, Boston, Mass. 


Wall and Loyd Streets, Atlanta, Ga: ; 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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WIRES, CABLES, TAPE AND CORD. 





| LOOK TO US 
FOR ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 


We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. 


IAGANDESCENT 
L|A|M|P|S 


—— AND —~ 


ALL KINDS OF FITTINGS. 
































Southern Electrical Supply Company 


Bas LocusT ST., between"sSsth and Oth Sts. 


WRITE FOR CATALOGUE. 


sT. LOUIS, MO 





P-MINTURN SMITH = President 
WILLIAM D- PERRY = Vic¢ Prest. 
G-G: FRELINGNUYSEN » Secretary 





=e oe ee 
ss 





CHARLES TREMAINE- Treayu urer 
JAMES W W- EASTON = 
\ ——__ El ectri rici iO, 





Style “C” Hotel Annunciator, 


WITH RETURN CALL. 








| 





MMARNOCE Prema, 
SEND BUSINESS CARD FOR CATALOGUE AND DISCOUNT SHEET. 


CHAS. M. WILKINS. E. WARD WILKINS. 


TRADING AS 


PARTRIGK & GARTER, 


MANUFACTURERS AND DEALERS IN ELECTRICAL SUPPLIES. 
Sole Proprietors of the Patent Needle Annunciators, 


114 SO. SECOND ST... ST., PRIEADELPRIA, PA. 


FRANKLIN S. CARTER. 





For the ee Review’s New 
Catalogue of all Electrical and Scieh- 





WRITES 


ae Bont] 
Yorn =E=. 





re =E 





IN SULATED WIRE. 





Telegraph, Telephone # Electric Light 


WIRES AND GABLES. 
HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 








Mason Primary Batteries. 


HOUSE WORK MATERIAL. 
Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 





Batteries, 





ELECTRIC LICHT MATERIAL. 


Poles, Cross-arms, Pins, {Ingulators, |Brackets, Switches, 
ut-outs, Lamps, ——— i sieceesatenner —~ 





ALI KINDS. OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 
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INTERIOR CONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Bulidings with Insulated Tube Conduits to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on ed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD wih a BL NEW YORK. 


A NEW BOOK! ‘CONTINENTAL DYNAMO COMPARY, 


OFFICE; FACTORY 
63 BROADWAY. 162 AND 164 w. 27th ST. 
WILL BE ISSUED AS SOON AS THE REVISIONARY WORK IS Cc. SCHUMACHER, Presrt. V. SCHALLER, Treas. P. CLAUS, Supt. 
COMPLETED. 


Eleetrie Law. 


EDITED BY FRED H WHIPPLE. 


Being a COMPILATION of all LAWS upon the STATUTE BOOKS of the different 
States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where 
these Laws have been SUBJECTS OF LITIGATION ; 

PROVISIONS of all MUNICIPAL Electric ORDINANCES and TERMS of all Electric | 
FRANCHISES, whether for LIGHT or POWER. 

With ANNOTATIONS, COMPARISONS, EFFECTS, Etc. 





























A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE | 
ESTIMATED. | 

SEND IN YOUR ORDER. Price, handsomely printed and bound, | 
TEN DOLLARS. 








“The Electric Railway”) vanc-, 1.00 


iT! Municipal Lighting 99 Leather, 2.00 DYNAM OS AND M OTORS. 


Simplicity and Solidity of Construction. _Compactness and Small Size. High Effi- 
ciency and No Waste of Power. No Magnetism Outside. Accessibility of 
the Different Parts. Lower Cost than all other known Dynamos, 


WHIPPLE’S NATIONAL ELECTRICAL DIRECTORY, | St. Paul, Minn.,C. J. Thomson, Agt., 100 East Fourth Street. 


IN CLOTH, $10;00. 
































4 PERFECTLY RELIABLE . NODANGEROUS CURRENTS 
WHIPPLE’S ELEGTRIG REPORTS. er mS ie LUMINUSBATIER a 
PUBLISHED MONTHEY. ———————— $3.00; PER|YEAR. ae OKs = 2 LECrRI (- LI qHT:! « 2 ‘ 
af rat) * R — be , zr v « 1 
The FRED H. WHIPPLE CO., DETROIT, MICH. NG &\ Sa Se es ROWER: Co. 
Or any Electrical Journal and the Leading Book Stores. el 4|iBERTY Sr: ; \ 
New York Office: - - - 18 Cortlandt Street. 9) A CREWS YORK 4) 7 ais 
WN R j T E For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. tener teen SN RF OAT VERY ZOv 
i8 PARE ROW, NEW YORE- BOSTON OFFICE, - - 339 WASHINGTON STREET. 
NEW HAVEN OFFICE, - - - 94 CHURCH STREET. 
—————}$ THE —= 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 
OUNBEQUALLIED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. . Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo. Self-Contained and Automatic. 








" SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
NEISLER ELEGTRIG LIGHT GO., 809 to 81T South Seventh St., ST. LOUIS, MO. 
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95 MILK STREET, BOSTON. 


TELEPHONES FOR EXPORT!!! 


FOR SOUTH AMERICA, CENTRAL AMERICA AND WEST INDIES. 





Genuine “BELL” Telephones, “BLAKE” Transmitters and Magneto Call Bells, 


or CHEAPER European made Instruments at Lowest Prices. 


Those who care for PRICE ONLY send for the latter. 


Those who consider durability and good service use the former. 


send for New Circular and Price List. 


ALL EXPORT ORDERS MUST BE ADDRESSED TO 


THE TROPIGAL AMERIGAN TELEPHONE GO., Lid., 


18 CORTLANDT STREET, NEW YORK. 





CONRAD N. JORDAN, President. 


E. COCORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. 


J. R. BURDICK, Manager. 


TNE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 
THE CELEBRATED TRINIDAD LINE WIRE. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 





LIST OF DYNAMOS IN STOCK. 





LIST OF DYNAMOS IN STOCK. 








3 
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NATIONAL CAREON CO 





CLEVELAND, OHTO. 


MANUFACTURERS OF 





ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 





SUBSCRIBE 
NOW ELECTRIC THE 


RIGAL REVIEW. 
** HAMMOND” 











he, oe 


TYPEWRITER 


SPEED UNEXCELLED. 


Highest Awards, New York, London, Paris, 
Brussels, Boston, New Orleans, Eto. 


mat HAMMOND TYPEWRITER C0., 
447-449 East 52d St., New York. 


77 Nassau St., New York, 209 N. Sth St., St. Louis, 
198 La Galle St., Chicago, 42 W. 4th St., Cincinnati, 


si 





300 Washington St., Boston, 116 8. 6th St., Philadelphia. 











———— 
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Vol. VL 113 Liberty St. New York. $2.0 For Year 
a OE  -e whetigpes—rel 
con! or more, 
STREET RAILWAY including 40 to 60 pages of reading matter | vertising — Medium 
and illustrations. 
JOURNAL, A Directory of Street Railways in Say wee 
113 Liberty Street, | the United States and Canada. reach Street Rail- 
A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. | W®Y%- 











PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 


The Standard Raliway of America. Double Track. Steel Rallis. Stone 
Ballast and Stone Bridges. Protected Throughout by the 
Interlocking Switch and Block-Signal System. 








THE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 


The Ideal Train of the Nineteenth Century, 


WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
Five Fast Express Trains Daily between New York & Western Points. 
Twelve Fast Express Trains between New York, Baltimore, Washington & Southern Points. 
FINEST EQUIPMENT, UNEQUALLED SPEED, AND GREATEST COMFORT. 
(3 Through Parlor, Sleeping and D.ning Cars on all Express T ains. 
CHARLES E. PUGH, Cen. Man. J. R. WOOD, Cen. Pass. Agent. 


SAMUEL CARPENTER, East. Pass. Agent, 849 Broadway, New York. 


Electric Light Installations 


AND THE 


Management of Accumulators. 
BY SIR DAVID SALOMONS. 


Fifth Edition. Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS. 








A General Survey of the Practice of 


Electric Lighting and the ment 
tions 


of Accumulators, with recommen 
to assist in obtaining successful results. 


PART I. 

Description of Cells, Mode of Em- 
ployment, Setting Them Up, and Ac- 
cumulator House, Charging, Dis- 
charging and Failures; their causes 
and remedies. 

PART II. 

Engines, Dynamos, Motors, Switch- 
boards, Switches, Instruments, Lamps 
and Wiring, Rules for Prevention of 
Fire Risks, Action of Cells with 
Dynamo, Methods of Working and 
Governing, “Wlternating Currents, 
Testin Estimates. 


IGE, $1.50. 


Copies of this book will be mailed, 


Toot 4: i ad address, on 


Address 
ELECTRICAL REVIEW, 





P. 0. Box 8329. 18 Park Row, N. Y. 
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~~ 4p" GETHINS IMPROVED GRAVITY BATTERY, 


MANUFACTURED BY THE 















Gethins Electrical Manufacturing Gompany, 


620 ATLANTIC AVE., BOSTON, MASS. 


This Battery is a combination of the Daniell and Gravity Cells, and is much superior to either in economy iu con- 
sumption of Zinc and Vitriol, great durability, uniform constancy and entire freedom from overflow of copper, thus rendering it 
a clean Battery at all times. 

The Battery runs from 12 to 15 months without any attention except a renewal of evaporation, and saves 


50 Per Cent. in the expense of material. Its remarkable constancy is shown by a test covering a period of over 12 
months, where on a constantly closed circuit it showed no variation in current. 

The Gethins Battery is especially adapted for Telegraph and Signal work of all kinds, and on account of its 
Absolute Constancy, is especially adapted for Railway Signal Work. 

This Battery has been adopted by the city of Boston for Fire and Police Telegraph Departments, there being in use 
now in that city alone over 2,000 Cells. Shipments are constantly being made to all parts of the country. 


Battery, consisting of Glass Jar, Copper, Zinc and Porous Cup, $1.25 each. 
Battery, without Glass Jar, ~ ~- - - - 1.00 each. 
DIsScovnT TO TEE TRADE. 





= Quantity of Chemicals required for setting up Battery, as follows: 
= 4lbs. Blue VWitriol. 1 om. Sulphate of Zinc. 83 om Mercury. 


. 4 in i ; WE CAN FURNISH SUPPLIES, IF DESIRED, AT MARKET PRICES. 
vil i i ' = 


Address, CETHINS ELECTRICAL MFC. CO., 


620 Atlantic Avenue, Boston, Mass. 


wae 























W.R. OSTRANDER & CO. , ; 
196. 197 FULTON ST., NEW YORE. ALL AU TOM Vale THE LEHIGH VALLEY HYDRAU LIC PRESSES, 
M factu of 
SPEAKING TUBES, | WHISTLES, Cy UT INE C R i 0 S 0 T i N G C 0 ALL VARIETI_BS. 
erect ANMUNGIATORS, | € ONL OFF ENG @ | PUMPS, VALVES, GAUOES AND FITTINGS, 
ee age ¥ WORKS, PERTH AMBOY, N. J. | PUNCHES, SHEARS, BUFFING MACHINERY, to. 
/ FACTORY, T LL ENGIN OTOH | cites, Foot of Washington Street, JERSEY CITT, rae WATSON & STILLMAN, 
. : Creosoted Lumber, Und 1 Conduits, 210 East 43p & New Y City. 
fey. ene pa ala BA St) WE | zraph Poles, Piling and Ties Furnished. i =i: 
| eee SAS Ee = oe 
Catalogue. TT Er Ee 





Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
1444156 Gree, GREENPOINT, BROOKLT, DY 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL. 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” 2POSES 


THE 


Anertan Bel Teleyhone Company 


95 MILK ST., BOSTON, MASS. 


Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 


427 to 438 North Broad St. 
PHILADELPHIA. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








CORRESPONDENCE 
SOLICITED. 











DURABLE! EFFICIENT! ECONOMICAL! CONMNENIENT! 
FOR STATIONARY OR RAILWAY WORK,.FOR MINING OR ENGINEERING OPERATIONS, 


The Sprague Electric Motors are Unexcelled. 


Small Fan and Pomp Outfits for Arc and Incandescent Circuits. Sole Agents for the Grocker-Wheelet® Coittanf' curreif” Motors. 
SPRAGUE ELECTRIC RAILWAY & MOTOR CO., 


Aasencies in all Inxarse Cities, 1G and 18 Broad Street, New York. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“{ FOR Kol MOTORS Lae bo 


WOouvUuUND FOR ANY CURRENT. PEREEHECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 





OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, {1E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


* PATENT “K K ” LINE WIRE PS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 


Dart Eectric Licht GompPany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 
AGENCIES: 


{3 South 4th St., Philadelphia. {19 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


“STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P, 
WORKS, JERSEY CITy, N. J. 
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STEVENS & BABCOCK, 


HAST SAGINAW, MICE. 


ze Electric Light Poles 


A SPECIALTY. 


ASK FOR PRICES. 
Delivered any part of the United States. 


EUREKA TEMPERED COPPER CO., 


Only Manufacturers of PURE COPPER Tempered for 


Brush Copper,  Commutator Bars, 
Copper Wire, Gear Pinions, 











Trolley. Wheels, Bearings, 
EASTERN OFFICE: FACTORY: 
35 BROADWAY. | NORTH EAST, PA. 





—- Tan = 


ee “RUSSELL MINING # MP6. 60. 


MERMOD-JACCGARD BUILDING, 
Cor. Broadway and Locust St. Rooms 307 and 308. 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND G20D LIGHT | 








Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


MANUFACTURERS OF 


Meetemieem.) Iron and Copper Wire for Electrical Purposes. 
Seeieay §=— PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
poe J od capac purposes, has filled every requisition as regards strength, evenness of quality, and 
onductive ca) ity. 


Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’? Sent free on application. 
New York Warehouse. 
'6 CLIFF STREET. 





Chicago Warehouse, 


107 & to9 LAKE ST. 


F. M. RICKETTS COMPANY, Limited, 


Layers and Repairers of 


Submarine Cables. 


NEW YORK CITY. 
W. G. SELLERS, Gen. Manager. 





14 CORTLANDT STREET, 
J. A. SEELY, President. 


“wanut wl PHOSPHOR-BRONZE | 


| INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILAD ELPHIA Pa.U.S.A 


ORICINAL MAn es OF eee HORS j 
BRONZE IN THE ERS 





5 St rATES AND OW 


U 





IN 
D - 
Pactra! 
PACKING. 


a Bay 
RA Dy 





IRON * STEEL 


A 
MATTING, Co 


STAA\R-TRERRSS 
| IS-PARK:-ROW,-NEW-:YORK. 
| (Opposite Astor House.) 
| Bee aa, J.D.CHEEVER bvery.treas. 


TREAS. 








ROYCE & MAREAN, 


DEALERS IN 
ELECTRICAL APPARATUS | 
Telegraph and Telephone Supplies, icc, j 
No. 1408 Penna. Avenue, | Corliss Engines 
oon. Witiart's Hott. WASHINGTON. 0.0 ager nese hae 





The Lane & Bodley Co. 
CINCINNATI, O. 


SperryElectric Company, 
Factory 195-207 Canal Street, Chicago, IL 


The merits of thei ine 

ribed i illustra wh 4 pa mrair ee t, 
whi ich will ‘be nt to any one inter- 
ested, 


de 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


ee the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 








GOON CH HAR RUBBER: Gl. 
Ae QuIO. Hf ii 

Nonutactur ers of * 

HARD RUBBER ‘Coane 

for BAROCTRICAL Purposes 


QPECIALTIES OF ALL KINDS TO ORDER 
Sen: Gracocue SS 


> ley -) 





/ 

| 
ae 2 
Kes 


Ss. Y. LHOMMEDIEU ®& CO., Eastefn Agents, 65 Reade St., N.Y. 


UBBER Goons. 


Sort 


Ps... 


for ELECTRICAL PurPoses 


TP DE 
rn 


* PURE Rus3eR Tap E ¢ FricTIO’ 


Pure 


Sample 


© 4 


Cc 


= 4 
o> dan 


THE “BF Gooopich C2, 


AHRPRO RUBBER 





sd 


N.Y. 


65 Reade St., 


| S. ¥. L’ HOMMEDIEU & CO., Eastern Agents, 





E’ARADAY CaARBOD Co., 
ARBONS, 


ELEGTRIG LIGHT G 








PITTSBURGH, PA. 
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COMPOUND, ConpeNsine oF 


16 Sizes, 5 to 600. B. Mot yet any form of Engine for 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical,  Rellable. © Over 300 soid the first year. 


ay” Repairs Garried in Stock Send for Hinstraied Ostalonass. 








WESTINGHOUSE Fes 
ENGINES 


TheWestinghouseMachineCo pee 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE UNITED STATES. 


vans 


sT. LOUIS, 
Sit NORTH FOURTH ST., 

WESTINCHOUSE, CHURCH, KERR & CO. 

SALT LAKE CITY, 2595S. Main St. Utah & Montana 
TTE, MONT. E. Granite St. 

23 Fremont St., Parke & Co. 
Parke & Lacy M . Co. 
The D. gs 


BD jcines & Oo. 





33, 35 N. Front St., 
8t., 
St. 








CHATTANOOGA, TENN. 





New ILLUSTRATED CATALOGUE 
NOW READY. 


Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. 


THE GARVIN MACHINE CO., 


Laight and Canal Sts., New York. 


























FAIRBANKS, MORSE & CO., Western iagreesettine, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for ERECTING OOMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENGINES, 
SAR¥VIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 











61 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pum:  < Lama Belting, etc., designed 


with special reference to the Hienest 
Our Extended Experience Enables us to Guarantee Satisfaction. Send fo ao Kew Illustrated Pamphlet. 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 











CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WILLIAMS « POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers #4 Contractors, 


CENERAL  ACENTS, 








STRAIGHT LINE ENGINES 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 
Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
= Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is Automati cally Viled, 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


JONN POST, JR., & GO., 


MECHANICAL ENGINEERS. 


AGENTS FOR THE 


IDE AND ROLLINS ENGINES. 
MASON BUILDING, BOSTON. 


Shultz Belting | Company, 


UFACTURE 


SHULTZ PATENT FULLED. LEATHER - BELTING AND LACE LEATHER 
Office and eg Cor. Bismarck and Barton Sts., St. Louis, Mo. 








Complete Steam Plants furnished at short notice. 





Our Biting & mate leather tanned on the surface only; the interior (which is the fiber and 
strength of the a ae ARNT - f eur patent process. Our Beltin 
) omy bh $F - and is the only perfect 





ecm 
New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
: constructed for heavy ants continuous duty at medium 

or high rotative speeds. hest attainable Economy 
= po pene my x nye eatin poe 

aap anteed. ed Automatic Cat-off Engines 12 to 200 
&. P. for drivin yynamo Machines a Specialty. Illustrated 
Circulars, wit Goss data as to practical Steam 

SEA BZ Engine Construction and performance, free by mail. 


a saree WOCEETE ENGIEE 00. , Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
W. W. BOBINSON, 154 Washington St., Chicago, Il BOBINGON & CARY, Gt. Paul, Mina, 


HT BELT MADE. Agi Agents in nts in all citice.” d for trial belt. 








In Use, Over 2,500, 

























BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 
TELEGRAPH, 
TELEPHONE 


ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of e camevaniin 
for Worsted 
and Cotton Braid. 
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Jones. Historical Sketch of the Electric Telegraph... ............+2++. e+ seeecsces 
| Leteiets. Tiectric Team POMUMTMIEG 5 oon oc oo sc cs cc se ccc-csccccesees co 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages: .. 
| Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 
PE MOON coc beads chp dictnetads Cegecd saree gee orse ees Ss+esaey stereos s 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........e..seeeees sevees 
Mullaly. Laying of the Cable............- seorce vee hy enn Catesemmoeten seule’ 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 7) illustrations... 


| Preece & Silveright. 


Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 
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Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols. . 

| Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. . 
| GSN... PRONE 10 RUIN Cos ois seincercsie:n:s0) 9s decetevines 90 sense 19esnwesesinien 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 
Smith. Manual of Telegraphy. 31 illustrations, paper............-...eeeeeeeee- 
pe ee EEE Re es eee Pee er ee eee eee 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
92 pages, 30 plates............ Bp Ae SRR OCF) ke OE eee in ee east 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 
Doltear. ‘The Fosepbons,. -<Csoth, Winstrated..........5.- + deicsiiesesee<vevcccesescee 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 
I cn ah Es ala ara iallaesreteiiaiardaiy kaneaes Weigeesiaibirwaleels 
Lockwood. Practical Information for Telephonists. Cloth. ....... ........... 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
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| PAID, to any address in the world on receipt o1 prize. 


Electric Lighting and Transmission of Power. 

“lglave & Boulard. The Electric Light. Its History, Production and Application. 

458 p' ‘ 
Atkinson. ~ Elementary Principles of Electric Lightin 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 

of Electric Light Plants. 70 illustrations, 93 pages 
Badt. Incandescent Wiring Hand-Book 
Cunynghame. A Treatise on the Law of Electrie Lighting. Cloth.............. 
Day. Electric Light Arithmetic, Cloth.........5... ccscccsssevecesccs sevceses 
De Cew, Glacer. Magneto and Dynamo Electric Machines 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ ........seee. 
Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15. Vol.2..... 
Electrie Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 
Foote. Economic Value of Electric Light and Power. 191 pages....... 
A Practical Treatise on Electric Lighting. Cloth................ceee. 
Griergon. “Electric Lighting by Water Power... ..........00+ sssccccccccccecs 
Hedge. Precautions to be Adopted on Introducing the Electric Light...... aoa 
Heages, Ocntral Station Eistme, Paper... ..2. 2 scsctc es cosceccs. cccsccese . 
FIOHMGs, FYSCHCA) IOIGCHIG TARNEIOR. DROUIN 6... osiccccccifscccccssoccsecvecwe rece 
Higgs. Magneto and Dynamo Electric Machines. 301 pages..................- . 
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Pope. Evolution of the Electric Incandescent Lamp........ ......-..eceeceeece 
i eee A. ea ree 
Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth.......... cece 
Schilling. Present Condition of Electric Lighting 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... ........ 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 
Thompson. Recent Progress in Dynamo-Electric Machinery............. ...... 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 
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Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations 
Du Moncel. Electricity asa Motive Power. Cloth. 
Kapp. Electric Transmission of Energy and its Transformation................. 
Drauhert... ilacten- Motors. ~ Pimaatnnted i oies'e 6.00 oe oi esSoterecsess veeveecesies 
Walker. Practical Dynamo Building for Amateurs..................- edie eiue 


Whippk. The Electric Railway ..... Rider ecto tia naesoes peeweead sees enemas 
Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.............. 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages........... coeececs 
Lockwood. Electrical Measurements and the Galvanometer. Cloth....... 
Smith’s. Dynamometric Measurements. .............ccccccsccccccesccccce eocee 
Swinburne. Practical Electrical Measurement. 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Bell Hanger’s Hand-Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Agparatus, 205 pages, OF TOMTMROOE, 60. 5. <o.525.. 0 c0sscoss. vesescciscvesees 
Electric Bells and All About Them. Practical Instruction for Electric 
Bell Fitters. Over 100 illustrations, 190 pages... .......c.ceescccccccccceee 
Bottone. Electrical Instrument Making for Amateurs................ceeeeeee eis 
Fousteins.. Mieviretrale. Sigh PE DOGG. 6. 0: 56sce cesses ccewetecovdiseseseus ° 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated 
Napier A Manual of Electro-Metallur Cloth 
Urquhart. Electrotyping. A Practical Manual ‘ 
Be ay HR er eee esos 
Wahl. Galvanoplastic Manipulations. Cloth..............6. scccccccccecs — 
Watt. Electro-Metallurgy Practically Treated. Cloth........ awdea veins seikee abinte 
Watt. -Electro-Deposition. Cloth, 568 pages, 144 illustrations. ....... 
Wilson. Stereotypingand Electrotyping. Cloth, 195 pages 
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EXTRACT FROM THE REPORT 


— or —. 


DR. SCHUYLER S. WHEELER, 


— on — 


[Jnderground Are [ight Wires in ew Yor. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the ‘front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 





DESIGNERS AND MAEFERS OF 


Btn & Comin Fist 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architect> and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YORE. 





P 


Powell’s Patent “Signal” 
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For the Electrical Review’s New 


WwW 2 i i & Catalogue of all Electrical and Scien- 
is PAR;EK Row. 


Books. 
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CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 











Trae IMPRovED 
Corrugated Tube Feed Water Heater. 
» The Wainwright Mig. Co. 
L—-_ of Massachusetts, 


SOLE MANUFACTURERS OF THE 
Corrugated Tube Feed Water 
Heaters, 


Surface Condensers, Expansion 
Joints, 


Expansion Tubes for Compoud 
Engines, 
Coil and Straight Tube, Vertical 
or Horizontal, 
Feed Water Heaters, 


Warverd Pump Regulators, 












nard’s em 








All Heaters and Condensers Sold 
Under Ten Years’ Guarantee, 


The Highest Known Results from the Use 
* of Exhaust Steam without Back Pressure. 


SEND FOR CATALOGUE ‘‘A’’ TO 


34 OLIVER STREET, BOSTON. 
F. B. ASPINWALL, 112 Liberty St.,N.Y. H. S. WALKER, 26-28 W, Randolph St., Chicago. 
ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 


TEE WESTON STANDARD 


VOLTMETERS « AMMETERS. 








These instruments are the most accurate, reliable and sensitive, portable instruments 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 


Add SEND FOR ILLUSTRATED CATALOGUE. 
ddress 


WESTON ELECTRICAL INSTRUMENT GO, 


Quitman, near Baldwin St., NEWARK, N. J. 


BALLS22"22°ENGINE 








GOVERNING . 
EVER ERNING 


For Electrical Lighting, Electrical Slee and pur- 
a poses where perfect governing is required, it has no equal. 


BALL ENGINE Co., ERIE, PA. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GEIMSHAW TAPR. 

















28 ELECTRICAL REVIEW April 26, 1890 


SEEBHLY & TAYLOR NPE’G Co., 


td —— STREET, Cr ily. 


SOLE AGENTS 
— FoR — 


BACKSTROM’S 
Jncandescent |,amps. 


LAMPS MADE 
TO FIT ALL SOCKETS. 


J. A. SEELY, President. 
J. A. TAYLOR, Sec’y and Treas. 


WRITE FOR CATALOGUE. 


JOHN STEPHENSON COMPANY 


mIMIxITeEDpD, 


+ NEW+YORK. # 
A Street Cars 


FOR 


Blectric Motors. 















































‘ Journal of Engineering, Electricity # Chemistry 


== Jon Tan -—— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 
ANNUAL SUBSCRIPTIONS. fue Pal 








GREAT BRITAIN, Post Free... .........-2ccceeeeeeeeececcceceees $6.00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; "Glasgow, 93 Hope St.; Yokchama (Japan), 32 Main St. 


18 Fulton Street, Brooklyn, EZ, D. 








rican Subscriptions to ‘‘ Industries”’ A rec a by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York 


EDISON MACHINE WORKS, 
Uh GASSHER’S DRY BATTERY. Schenectady N.Y. 


Acknowledged by ae on ~ a n Ci —_ eee in the Market, MANUFACTURERS OF 
ie mi urable an: 


Electric Hele, Gas Lighting, Telephones, "INSULATED WIRES, FLENIBLE CORDS AND CABLES, 


Signals, Electric flocks, 
Stationary Batteries for Physicians a 


at Hany Wer Us. Telephone, Telegraph + Electric Light. 


No Liquid. No Glass. 
JAMES F. KELLY: 








H. BE. &C. BAXTER, 




















HIGHEST TESTIMONALS. WRITE FOR CIRCULAR. 





Por Sale pe gg aa Co. A. AY rs “a 0 VE, R L / N G, GENERAL SALES AGENT, 
And alifornis Electrical Works, SOLE AGENT AND MAN UFACTURER, 





SAN FRANCISCO, CAL. I! Chambers Street, New York. | 19 Dey Street, , New York. 
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SANYERMAN BLECTRIE C0 


Incandescent Lamps and General Electrical Supplies. 











“The lamps of the Sawyer-Man pattern in 
use on board (S. S.‘Omaha’) in many in- 
stances have shown a remarkably long life, 
several having a record of from 5,000 to 
7,000 hours each.”—Extract from Report of 
Commander R. B. Bradford, Inspector of 
Electric Lighting, to the Chief of the 
Bureau of Navigation, Navy Department, for 
1889, page 27. 











GENERAL OFFICES: 
510-534 West 23d St.. New York. 
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DENTRAL ELECTRIC COMPANY, 


116 and 118 Franklin Street, 


CHICAGO. 


























Every central station man should have one of Davis’ Hand Books containing 
130 pages of just the right sort of information, with 30 illustrations, all bound in 
convenient form for the pocket. 

Among the contents are articles on the Are Lamp, the Incandescent Lamp, 
Batteries, Boilers, Dynamos, Electrical Units, General Formule for Wiring for any System, 
the Steam Engine, Rules for Computing Speed and Diameters of Pulleys, various 
Wire Gauges, the Electric Motor, Rules of various Underwriters’ Associations, Storage 
Batteries, all compiled by a practical man who knows from experience what is needed. 


Price, in Cloth, $0 75. Price, in Leather, $1 50, 


<— Central Electric Company, po 
116 and 118 Franklin Street, Chicago. 
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ELECTRICAL REVIEW PUB. COMPANY, 1i8 PARE ROW, NEW YORE. 
Park Row, New York, P.O. Box, 3,329. 





The most useful 
patented improve- 
| four spindle drills for ment indrillpresses 


light work. R for years is applied. 


j 
| Something New! 
One, two, three, and 


AWARDED THE CRAND PRIZE 


SHO FR THER fone en ee “177% a SENS 





TIVE 


Spindles driven Over 1,000 in use. 
with single, endless Buy the latest and 


belts. Large drivin, best. Special ma- 
pulleys, tig oe chinery to order. 
variable speeds pro- — ogue of fine 
vided. tools free. 


Dwight Slate Machine Co. 


? 
HARTFORD, CONN. 
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MANUFACTORIES” IN UNITED STATES, SCOTLAND, ie, CERWIN E AUSTRIA. 
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AT LATE PARIS EXPOSITION. 
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UYLER ARC LIGHTING SYSTEM 


Absolutely Steady Lights. 





Perfect Automatic Regulation. 


THE SCHUYLER ELECTRIC CO., 





IMPROVED SCHUYLER DYNAMO, 





WITH VENTILATED ARMATURE. 





MIDDLETOWN, 


“SROMING oO PUL ouTTeN 
QUTTUNAY [00D © SAINSUY sINpeULIy pezelrzaeA Sty 





CONN. 





Bdison 
ks to 36 CANDLE 


2s to 40 VOLTS. 


For Battery or 






LP: 


~ kinds of Decorations 


SEND FOR CATALOGUE 


LOW VOLT LAMPS 


ae 
POWER. 


Dynamo. 





These Lamps can be 
m used in Series on Dy- 
namo Cirouits for all 





and Displays. 





oF 








EDISON LAMP Co.., eon N. J. 


Wweitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Departm 





ent Harrisburg Car Manufacturing Co. 
HARRISBURG, 


PA. 


IDE AUTOMATIC ENGINE, PORTABLE & | TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light Bt., Balt. 





WESTERN OFFICE, MESSRS. ENGLISH, 


MORSE & CO , KANSAS CITY, MO. 





NEW ELECTRICAL BOOKS. 








PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
WwW. PHRREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in’ Electrical Installation Work. 


PRICE,.- = - ae ag 


Site 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 


A Convenient Reference Book forsghose having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


PRICE, - ° “7% CENTS! 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND HXPLAINS EXPERIMENTS. 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, “s ° 3 < id 00. 


MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 


PRICE, - - - 
£EV ’ 


- $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


EBLECTRICAL REWViIEWw, 
(3 PARK ROW, NEW YORK. 


P. O. Box 3329. 
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Fort Wayne Eleciric Company, 


EORT WwaYNE, IND 


The most carefully worked out and Complete Aberecting System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps.to the mechanical*horse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


OF THE 





‘Shaner Endcion System a | 


OF INCANDESCENT LIGHTING, 


AND THE 


" WOOD” SYSTEM 
| OF ARC LIGHTING. 


i,” 
WwoOoOD DYNAMO. | 


Main Office and Works, F’ort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


, ax. Cc. ADAMS, Manager. 
‘danhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, SAN FRANCISCO OFFICE, 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 633 WOOD STREET, 217 SANSOME STREET 
E. ADAMS SUC’S, CITY OF MEXICO. 


The Tucker Electrical Gonstruction Go. 


GENERAL CONTRACTORS, 


AUTHORIZED AGENTS OF THE 


MATHER ELECTRIC CO. | 


Of Manchester, Conn., 


AND THE 


PERKINS ELECTRIC LAMP — 


Of Hartford, Conn. — se 
or WHITENALL ST., NEW YORK GITY. 





























